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PREFACE. 



The Author of the ^* Scientific Dia-. 
loguesy" at the particular request of sen 
veral intelligent instructors of youth, who; 
make use of that work in their different, 
seminaries, has been induced to publish 
the following Questions for examination^ 
The plan of giving Questions only, and 
requiring pupils to frame their own An- 
swers, is a modern and capital improver, 
ment in the business of education. It is 
found by experience, that many will read 
and hear without giving themselves the 
trouble to understand ; and that of thoso 
who understand, a great number will not 
be able, while they are preparing a lesson, 
to select the most material parts without 
some assistance. This assistance is Iv^t^ 
tifforcled. A number of leud\x\% c^^^^vswiT^ 
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are proposed upon every Conversadon ; 
and to these an intelligent Tutor may add 
as many more as he finds useful, or parti- 
cularly adapted to the age and capacities 
of those whom he has to instruct. The 
Eupil, knowing beforehand what are the 
principal points to which he must bend 
his attention, will, it is presumed, prepare 
his answei*s with the greater facility and 
success. And the Tutor himself may find 
a convenience in having the substance of 
each lesson brought before his eye in an- 
other form. 

To the Questions are subjoined a few 
additional elucidations of the more diffi- 
cult branches of the subjects treated upon, 
and a list of such definitions and funda- 
mental facts, as it will be proper for the 
Pupil to commit to memory. 



MECHANICS. 



Que$tions and other Exercises on the Science 
of MECHANICS} formed from Vol. I of 
•* Scientific Dialogues.'' 

Conversation I. 

WHAT is meant by the term philoso- 
phy ? 

What is an angle ? 

By what instrument can angles of dif« 
fisrent quantities be represented ? 

How many kinds of angles are there? 

What is a r^ht angle ? 

How do you call an angle ? 

What is an acute angle? 

How do you define an obtuse angle ? 

For what purpose are letters used in the 
description pf matheimitVstLfkiCilt^^ 
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Can you tell me how to distinf^iBh be- 
tween an angle and a triangle ? 

Ezpliun tht figor^ 1 tq i. 

Convenation II — -—Of what Is every 
thing, which we see and feel, composed ? 

How is mailer defined ? 

How do yo^ know it i« e^tf tided and 
■olid ? 

How is it proved ibat matt^f can tie jdi- 
Tided infinitely ? 

What iii the reason, that, in practice, 
matter cannot be divided infinitely? 

Do you reccdlect any lemarkiUiIs in- 
stances of the minute division of matter ? 

What instances can you give of tki mi- 
sole divitiiMis of matter in nature P 

Do you recollect any examp^ vrith 
regard to nariiw animalcutae ? 

How do you compare the nze of a par- 
ticle of blood?. 

Are not the partidei of light Very 
ainaU» 
'Bepaattke Ifaea deicr^M of 4h« iai- 



lOonvh-salion lit.— What iflstrdtn^nt 
is used to discern jtty snidll oljeteU ? 

What are the kinds of ^aVity which are 
applicable to the science of MscHAliric^ ? 

tiow do you define the atltacthn of 
coheiioft f 

' What ih the eati^ that some bodieii are 
mR^ dthers hard, &c. ? 

How is the power of cohesion tfkhibited 
in the cade of leaden bdllets ? 

Wbatisthecauseof things bein|i^bro1ceh? 

Give me some instances in wfiicli ih4 
attraction of cofaesibh i^ otereome/ 

is the principle of cohesion ilpplil^bltf 
to the operations of cdokery ? 

Does heat, in ^mt uistailcM, ireaken 
ih^ I^oirer of thfe ilttnictiohv ahdj in others, 
make it act faidte pksNrerfally ? 

Can yoti explain thfe reason bf thi^f 

Upon wbfft principle k broth mad^? 

How are bones dissolved ? 

CanverMi&H IV.— — Mentioh some in- 
fftari^dft ih ^hich the attnuftiori of eoheHibn 

• • • 

acts? 
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uoes capillary attraction act in an 
3ept those of exceedingly fine bo 
Elxplainthesubjectrepresented by 
What experiments will show ca] 
action ? 

Jpon what principle do carpentei 
irs glae the several parts of their 
ther? 

o you recollect any other instanc 
iction of the principle of cohesia 
)w does the principle of cohesion 
hat do you mean by repulsion ? 
mtion* somp «««••— *^ — 



^ }ri wbM Alt^ttiott dffhoii^h^UMatAh 
the earth ? 

ft this A ^eral la^ whhcrt^t ati^ ex- 
ceptions ? 

BjT what po^e^, and ttrh^, fld bodies 
remain firm ott th«i ektiti ? 
- How is it tb^ gravity fU;t8 Alike M all 

todkfs? 

Do bodies, at equal distanceii fK>in thi 
^th^ fall iowttid^ H with ^al V^o^itf ? 
Exptain to Me Ttbat is mHiixt by vd^ 

Are velocity and swiftness t^onymotU 
Wrms? 

How is the teloeity of a bodjr mea- 
sured ? 

If a peiinjr piece and a fetfthei'i>d iei fall 
tojg^ther, how is it Ait tb^ pexitif re^b^ 
ibl^ ground first? 
' Shppai^ the penny etdA a piece 6f iircfoA 

* llie iutor maj tarn to p. 44, 45, «a4 fruiSGEkVb&\i^^ 
TvpU on the eiamples given. 

B 3 



jcnversation VL-—^- What is the 
; of the term momentitm? 
Can you show, by any iamiliar ins 
t it does not mean weight ? 
rorn to Fig. 6 of the volume^ 
lain the difierence between mome 
weight? 

Hiich of two equal balls will hay< 
ter momentum, the <Mie that falls c 
iclined plane, or the other that 
endicularly ? 

)w can the momentum of a small 
ide eoual tn t^-* --^ ' 



. MECHANICS.- 7 

the mere pressure of a much heavier 
body? 

Whj do all bodies tend to the centre of 
the earth ? 

Why do not falling bodies, which hap* 
pen to be near each other^ approach still 
nearer by means of the attraction of gra* 
vitation ? 

If two bodies, very remote from each 
other, fall towards the earth, will they de- 
scend in parallel lines? 

What would be the consequence if two 
bodies were placed in free space, and 
out of the sphere of the earth's attrac* 
tion? 

Where would thev meet if the bodies 

9 

were equal ? 

Does the earth move towards falling 
bodies? 

If two bodies of unequal weights were 
fidling towards each other, which of them 
would have the greater velocity ? 

Conversation VIL— By what law does 
the attraction of gravitaViouacXi 



^m.*f «/All^ 



iwQieei 



low miicK more warmth shall I f 
distance of three feet from h fire^ 
will being placed at eight feet 

oes the force of gravity iict froifl 
ce or centre of the earth ? 
n the difference of the pow^r of ( 
•e discerned at the small distance 
we can have access ? 
lat would a piece of lead weigt 
niles above the surface of the eai 
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id mile^, and in semidiameters of the 
earth ? 

How much less is the attraction of the 
earth, at the distance of the moon, than it 
would be at 4000 miles from the surface 
of the earth ? 

What is the shape of the earth? 

Would a body (as a block of stone, or 
a lump of lead) weigh heavier at the 
poles or the equator of the earth, and 
why? 

• Upon what does the descent of water 
do wn a hill depend ? 

Is the velocity of falling bodies continu- 
ally the -same: if not, by what proportion 
does it increase ? 

I 

. Conversation VIII,^*--^How much less 
would a ball of 20lb. weigh on the top of 
a mountain three miles high than it does 
in this spot? 

By what means could that be ascer** 
tained? 

How could you find the height of any 
place? 



lO IBMttttBM bN 

If 8 pc^iiy-piece is four ieconds in fall- 
ing to the bottom of a Well, how deep is 
that well? 

How long would a stone be falling to 
the bottom of the well at Dover Gastle, 
which is 360 feet deep ? 

By whfit law do bodies fall from a state 
6f rest? 

If a body takeft eleven seconds itt fait- 
ihg froth a cert&in place, how high is thett 
place ? 

Doe* the ilSC^t eif bodies foAow k simi- 
lar law, but in a contraljr order to tbiit of 
the descent ? 

Ho# high Aoes to arrow jris«i, tbd flight 
of which is perpendicular, and i^hith tiikeii 
USB. s4ie6nds b^re it cdnles agdn to the 
gtotirid? 

If the flight of an arirow, In H ptfpeh- 
dicular direction, take sixteeii i^^cdhds 
hUfcftt ft cMte totbtf grbiliid^ hdwlijgh 
does it go ? 

Bo^ 4ki rnl^f widi tegsoA td M&i jf tx>- 
dies hold good in all cases ? 



By whsLt lav do you caleuUte tbe valo- 
pitits of fiJling bodies ? 

How ia the velocity of a body mesd 
sured? 

. If the aever^ seconds of tioie be taken 
separately, how are (ke spaces of fidlipg 
bodies estimated ? 

What is the law of connection between 
ib» spai^es and the whole tiroes ? 

Conversation IX. What do yoi^ 

mt^n by the cenire of gravity f 

Have all bodies a centre of gravity? 

What is meant by the Unc of direc- 
tion ? 

What should be the line of direction of 
a body to make it stand ? 

Look to Fig. 7| and explain the sub^ 
ject. 

Why in it dangerous to rise up in a 
boat if the water should be rough ? 

In a case of danger in the water^ what 
is the safest course to take ? 
. Is Iho same principla appU^hk to car* 
liages by land ? 
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Is there any danger attaches to stage 
coachesj that are much loaded on the tap, 
and why is it less than might be ex- 
pected? 

Why do not conical bodies stand firm 
if placed on the point ? 

What gives stability to bodies? 

What is the reason that spherical 
bodies so easily roll along an horizontal 
plane ? 

Look to Fig. 8, and explain the object 
of it. 

Why is it, that some high boildings^ 
which lean very much, do not fall? 

Explain this by means of Fig. 9. 

Show me, by means of Fig. 10» how to 
find the centre of gravity of a body« 

Conversation X.— — Why is there dan- 
ger attached to waggons, carts, &c. .that 
are loaded very high ? 

What is the reason Ibat- children and 
others fall ? 

In what poai^ioQ yniX a man stand, the 
JSimest? 
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How do rope-danoen manage to ba» 
lance themselves? 

Give me some instances in which peo* 
pie in general, without knowing it, attend 
to the direction of the centre of gravity* . 

How is it, that a doable cone appears to 
roll up an inclined plane ? 

Explain this by Fig. IS. 

Is there any limit to the height of the 
planes ?. 

Explain, by Fig. 11, how a cylinder is 
made to roll up a hill. 

Tell me, with the assistance of Fig. 12, 
how a bucket is suspended by means of a 
stick, on the edge of a table. 

Convsrsation XL— What is the first 
law of motion ? 

Has a body in motion any power to 
destroy that motion, or to change its velo* 

What stops a body running on the 
ground? 

And what brings to the eartb one thai 
passes through the air ? ^ 

c 



If s^ person walking fast is pari 
bason of water, ^nd suddenly ^t^ps 
will be the consequ^c^ ? 

If 4 horsed frpm stwdi^g BtiUi 
suddenly forward, what will happ 
tbe jrid«r? 

Can you repeat the second In 
notion ? 

Fiay illustrate it by some &mili« 
tuple. 

What changes the direction of a 
)n-ball? 



HdW ii tiii§ lailr ^Ikttbte to the (!%ht 
rffebird? 

Cofwersdti&n XII. ^Wbat is mtfant 

by a corollary ? 

If a body mores in a cdnre litie, h it 
Aeted upon by more than one fot<ce ? 

What Ate the fatted which a(;t npon s 
stone whirled round ih a sling? 

Expl&in to tne by what means the mdon 
h candied about the earth ? 

"What would be the con!leqaenc^ if 
the projectile force, or the power ot 
gtBvityi were to edas^ to act upbti the 
iri'ooh ? 

What do you in^n by centrifugal and 
teritripeial forces ? 

Vrttia whilt d6 thfee forces result ? 

What is meant by the term vis mN 

' If ihe 'projectile fbrcfe that petpetwUy 
acts upon the moon wete fo ceas^^ thirotigll 
'triiat kjpjade Wdiild it M in a thlmtitf' 

How is the velocity of a body incfeased 
or dltilUlifcbed ? 

c2 



^/ ^'ig. Of. 



J» It necessary for a body to n 

he«»eJi„e,i„o„,erthatiuho.j° 
'n the same direction ? 

^Conversation XIIJ .tc 

^-- act upon a body «t ri^ht 1 

»e another, what line wiU be d^ 
y that body ? "e ae« 

S»PP°^theforce8a« not equal, 

„ »'« be the line de«ribed ? 
«o«r do you know that two & 
'"•« conjointly on a body do " . 



- Wm 19 thi mtd law of inttiim (rius- 

trated? ' 

^ S«{)!iiin ibe difierenc^ l^t^»7ieed ^lAstic 

and non-elaatic bodies, 

*■ Skdvt iflei by a refet^d ta Fijf. 15, 

tfd#'a<iti6ut ac6d re*-&(ctidtl a^ei ^qftml and 

in contrary directions. 

' ' H6w is it piroted, tbitt elastic bcfdlcfl^ as 

ivory balls, yield by percussion 'f 

' WhAt wotild be the cotfsequehce of two 

non-elastic bodies, in motioti, meeting 

^ch otbcfr? 

"What proof is tli^e, that niatbles ate 
elastic ? 

Exfdaiti to nf6 the intention of l^g. 
16. 

What cttribtis circumstance is there 
resulting from the tis itierti® of bodies 
and from the action and re-actibri of 
bodies? 

Conversation JCIV, ^^What do you 

iftean by the momentum of a body ? 

Do you know how to msikeihefHoinenta 
c/t ixtit^ hidies eqhtl? 

c 3 



^ uAuuu laster does the mine 

of a watch or clock travel than tl 
hand? 

What is meant by the centre of 
of a watch ? 

What parts of the vanes of a wi 
move the faster ? 

Why arc some parts of the vane 
mill in quick motion more distinguit 
than others ? 

Can you give me another instan 
wo on this subject? 

Is it. necessary to have rUo^* '''-' 
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*^ ihkt what we gain in power we lose in 

timer 

. How are the advantages of the mechani- 

cal powers set forth ? 

What is meant by a fulcrum ? 

What is the fulcrum of a watch ? 
. Why is the pivot on which scissars move 
called a fulcrum ? 

: When you move the fire with a poker, 
is the bar a fulcrum ? 

Conversation XV.— What is meant 
by. a lever, and for what is it used ? 

Explain, by means of Fig. 17, its mode 
of action ? 

How many sorts of levers are there ? 

How is the fulcrum situated in the lever 
of the first kind ? 

How in that of the second? 

How in the third ? 

Repeat the lines descriptive of the lever. 

In what proportion are the spaces de- 
scribed by the arms of a lever ? 

Can you explain this by referring to 
Kg. 18? 



What pfiWet ddes a IeTl<C^i#if6# h^o 
arms are as 9 to 3 ? 

How is it that an iron ero#y ik dX^ing 
timber or stone, acts lipon the pfill£i|)le df 
a lever? 

Explalt), by Fig. 19, hoUr it h ihktihe 
cotnmon steel-yard, made iise df l^ (he 
butcher, is a lever ? ^ 

Conversation XVI. In pricffice^' • is 

there any advantage in a steel-yard 04^ i* 
pair of scales ? 

How is the beam of a steel-jrafd dU 
vided? 

How can fraud be practised in weighing 
out commodities, when the scales are even 
and the weights accurate ? 

What method would lead to a detection 
of this sort of cheat ? 

What is the rule to find the true 
weight of a body by means of a fiilse 
balatne^? 

Apply this rflle, by supposing a body <o' 
Weij^ tWemy ouncei in one scaH and {n 
the other only fifteen ounces. 
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What common instruments are to be 
referred to the lever of the first kind ? 
, Why are they so referred ? 

Show me, by means of Fig. 20, the ac« 
tion of a lever 'of the second kind, and 
what «ivantage is gained by it. 

What things in common use are to be 
referred to the lever of the second kind ? 

What causes the difficulty of moving a 
heavy door, v^hen the hand is applied to 
that part next to the hinges ? 

Mention 'Some other things, that act as 
a lever of the second kind.' 

Can the knowledge of this principle 
be made particularly useful in other in- 
stances? 

, How* is the case of two men of unequal 
strength, carrying a burden, referrible to 
the principle of a lever of the second 
kind? 

Is the same principle applicable to the 
horse's drawing a carriage ? 
, Describe^ by Fig. 21, the lever of the 
thurdkind. 
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Whil proportion muit the pAw^f bear 
to the weight in levers of this kitid ? 

Is any advantage gained b)r this level- u 
B (noirtng power. 

In whftt cases is it used 7 

What is the most impoiWit applkatitfli 
of the principle of this levtt? 

Contersalion XVII. ^E*lllftilr th* 

general principles of the lever, and irbat 
the circbtnstanCes are« that will piefVaV 
jrou from forgetting the profwrties of 
each. 

How does the principle of ffionterf/Mi 
applj* to the lever ? 

What is the secohd mechahieal powef, 
and how does it gain power P 

X^Oblt to Fig. 99, and show me bd# the 
ivheA ttnd axis is td be referted to tte 
principle of the lever ? 

To what purpose is the wheel and kxii 
fcppHed? 

Why, in deep «nffli(, doe* tlie bnttet 
^pp^Kc benti^j aS it i^firMcbei tUe top 
than lower dovu? 



Bf wbfrt mMQs is advantage gaioed 7 

What is the limit (o tha advantage tn be 
gained ? 

Why are spijces fixed into the outer rim 
of these sprts of wheels ? 

Explain hov time is lost as power ia 
gained? 

What machines are to be referred to the 
principle of the wheel and axis ? 

Bepeat the lines from Falconer's ship- 
wreck. 

Explain the principles of those craneii 
ia whidi a man or men walk, in order to 
raise and lower weights. 

How is the action of these cranes ex- 
plained? 

What guard is there to prevent danger 
in these cranes ? 

How is the wheel and axis to be referred 
to the principle of the lever? — See Fig. 22 
and 23. 

Conversation XVIII.nR — Can the prin- 
eqde of the pulley be referred to that of 
the lever ?— See Fig. 24* 



jcijLpmin lu acnon Dy rig« 85. 

In the lever, what miut be the propo 
3f the momentam of the power to tl 
Lhe lever? 

How is the power estiinated in a sj 
>r pulleys ? 

How much is to be allowed for fri 
ind other imperfections in the mecha 
)owers? 

What are the chief defects in the C] 
Jon of pulleys? 

Have these^ or any of them, been 
aated, and by what means ? 

What is the general rule for calcuL 
he Dower of nnllpva ? 



/ 
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How are we to estimate the advantage 
gained by the inclined plane?-^8ee Fig. 2S« 

What power would be necessary to draw 
a given weight up such a plane as that de- 
scribed in the figure ? 

What is the reason that heavy packages 
are drawn up planks from the street to a 
warehouse, instead of being lifted perpen-^ 
dicularly up ? 

Why does a marble take longer in de« 
soending down an inclined plane than it 
would in falling perpendicularly by the 
force of gravity ? 

Explain this more particularly by the 
instance df a marble on horizontal and in- 
clined planes. 

How is the swiftness of & falling body 
to be estimated ? 

If a plane is; three, times as long 
as it is high, what will be the pro*^ 
portion of . the perpendicular fall of a 
marble to its descent down the Inclined 
plane?*. ' ! i'. 

« Iqthis place explAi the note iitip«%elL^\tN^Ax 

D 



^M^» -^Vj finct ezpliun the 

iple of this mechanicftl power. 

I« the principle of the wedge simil 
lat of the inclined plane? 

Why is great force necessaiy in thi 
' the wedge ? 

How is the power of the wedge < 

ited? 

What instrnments are to be refenree 

> wedge? 

To what particular puiposes is the v« 

lUed? 

low are milI-4itones separated iVnm 



. Shorn Ae by the figures the oonstradtion 
of the screw. 

How is thd advfttitagi galu^ hf the 
screw tdeulated ? 

Tell me why power is gaided in thii 
screw IB proportion to the nearness of the 
threads. 

What advantage is gained bjr ft screw, 
the threads of which are a quafter of atl 
inch a^artg knA the lever used six feet 
long? 

By %faat methods dan you incr^iMie the 
mechanical jidrahtdge of the sa^eW ? 

Is the power gained by this tfieehatitcal 
power verjr great ? 

Wheti jBereral tnen are etnployed in 
tumuig a serew^ how is the peWB't to b^ 
Estimated? 

Is the principle of the screw of getl§fiA 
Me? 

Rapeat Dn Darwin's liii^ Oh igOlhiilg» 

Do yoti facoUeet what apetaiiotis Mh 

Boulton's coining apparatus p^tkltiiH ? 

d2 
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^^^Umes of vibrations through, 
^^« « the iatitudeof London ?^ 

Jl vibrate }„ ™^ °f <» pendulum t 
J^orate m quartehi of ««^«„^- o 



If such a thin cylinder when suspended 
at one extremity vibrate seconds^ what is 
ils length? 

If it be suspended it one-third of its 
length^ what will happen then ? 

And what if it be suspended at the mid- 
dle point? 
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Same of the leading Definitions and 
Facts, explained and illustrated in Vol. 
/, which it is recommended, that the 
Pupils shotdd commit to Memory. 

Matter. 

1. The properties of matter are solidity, 
divisibility, mobility, and inertia. 

2. All bodies seem to possess the pro- 
perties of attraction. 

3. Solidity is the property which pre- 
vents two bodies from occupying the same 
part of space at the same time. 

4. Divisibility is that property by which 
matter is capable of being divided. 

5. Mobility is that property of matter by 
which it is capable of being moved. 

6. Inertia is the tendency which matter 
has to continue in the state into which it 
is put, whether of rest or motion. 

7* Space is either absolute or relative. 
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. 8. Absolute space has no limits, and is 
itself immoveable. 

9. Relative space is that part of ab- 
solute space which is occupied by any 
body. 

10. Motion is either absolute or re- 
lative. 

11. Absolute motion is the motion 
that bodies have independently of each 
other, and only with regard to the parts of 
space. 

12. Relative motion is the degree and 
direction of the motion of any body, when 
compared with that of another. 

13. Accelerated motion is that in which' 
the velocity of the motion continually 
increases. 

14. Retarded motion is when the velo- 
city continually decreases. 

15. The velocity of uniform motion i& 
estimated by the space moved over jn a 
certain time. 

16. The velocity of a body is ascertained 
by dividing the space by the t\m^« 



lie ume. 

)• A body acted tipon by one fotce 

es in a straight line. 

K A body acted upoh by one uniform 

V And also by another accelerating 

t in a dliftlrent direction, ^ill describe 

rye. 

• The moftietitum of a body is the 

with which it mores^ and is estimated 

le quantity of matter multiplied into 

lodty^ 

. iTfae attraction of cohesion acts tit 

very small distances. 
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which bodies^ that revolve round a centre 
have to fly off from it in a tangent to the 
curve they move in. 

26. The centripetal force is that which 
prevents its flying off, by impelling it to* 
wards a centre ; such is the attraction of 
gravitation. 

27. The centre of gravity is that point 
in which the weight of a body is supposed 
to be collected. 

28. A line drawn from the centre of 
gravity, perpendicular to the horizon^ is 
called the line of direction. 

29. When the line of direction falls 
within the base of any bodyi that body will 
stand; but when it falls without the base, 
the body will fall. 

SO. There are three kinds of levers: 
the Jirsi is, when the fulcrum is between 
the powei and the weight: the second 
IB, when the fulcrum is at one end of 
the lever, the power at the other, and 
\he weight between them: the third is 
rhen the fulcrum is at one end^^ ths^ 



. .uivrum IS to tbfit of th 

from the fulcrum. 

32. A hammer is a bent lever^ i 
fen only in form from a lerer of t 
kind. 

SS« A balance is a lever of the firs 
^th equal artng. 

M» Thd steel-yard is likewise ah 

the first Icind with A moveable weight 

BS* In the wheel tod axis, to obti 

t^ilibritiffl} the jpower must be ( 

reigfat to the eircumference of the 

to the circumference of »*»« •^••^ 



MBCHANIC8. 35 

38. In the moveable pulley there will 
be an equilibrium, if the power is equal to 
half the weight only. 

39. In the infUnad pl^e there will be 
an equilibrium^ when the power is to the 
weight as the height of the plane is to the 
length. 

40. In the wedge, the pow^ will b^ to 
the weight a^ half the thickness of the 
wedge on the back h tp the length of ^ne 
of the sides. 

41. The screw is always iised with a le- 
ver ; and the power is to the weight as thi 
distance from one thread or spiral to an^ 
other is to the circumference of the circle 
described by the power. 



A >V Sir"* * '^^ 

,•--■-•. .•'•• ." ■-•'•. . . 
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'£stions and other Exercises on th 
Science of Astronomy, fomied frw 
Vol. II of " Scientific Dialogues." 

Conversation I. How many stars ar 
ire supposed to be visible to the nake 
s at one time and at one place ? 
By what means can we correct th 
ors into which we are liable to fall b 
)ending on a single sense ? 



visible td Ak naked egpo' am ipQAtne- 
nble? 

By what means can a (HigU oly^t ^ 
«iada to ^ptar like many ? 

In looldng diroiifh a multiplying glaiP 
at a single object, how many images tt 
ibat object will be saen ? 

What othev eicperiiiient is libera to 
|ivoflre^ diat thebriUianey of the heaveiis is 
chiefly owing to reflected an^ Fefracted 
light? .«= ; . . 

. ConmkcUim H. r^Is' it very difficult 

(6 distingiiish' thestafs ? 

By whom were the stars divided iotd 
•coDsteUatiohSi and fi>r what purpose was 
this'doae?: ....i '•'; '-i.: .-.;'. . 

Do' yqu' know how to£iid the oirdinal 
points^ by idiy and by night jilso ? - 

What are the two stars caUed» through 
which, if 41 Use were dmwa and extended 
far enough, it woiild nearly tocieb the .f)ole 
star?' ••■ ■ U ■ ':■ 

Is the pole star always in the same.fXHrt 
of tlie hea\e\is? : ; , ' -^ .' 

E 



^BM%A 



%fu^ bue iiiuae oi any particalar.i 
lie heavens ? 

Do the fixed stars always keep tbi 
stive places in the heavens? 

What is the difierence between the 
tan and planets ? 

Tarn to Fig. 1 and explain it. 

Conversation III. ^Do the fixed 

eep a constant situation with r^[ard t 

aivens? 

How are those stars distingnishe 

hich there are no particular names ? 

Is there any good reason whv oartii 
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What k the cdesdal equator, or equa- 
noctial? • . 

How would you trace the ecliptic in the 
heavens ? 

It the moon almys in the ecliptic ? 

How fiur distant from the ecliptic can 
the planets wander ? 

What method would you adopt in 
tracing out to a friend the ecliptic? . 

Through what two ronarklible stars * 
does the ecliptic pass ? 

How is Begulus or Cor Leonis situated ? 

From what particular stars is the moon's 
distance calculated?* ' 

For what purpose are these calculations 
made? 

Explain what the Nautical Almanac is^ 
and to what purpose it is applied. 

CoTtverMUion IV.*-*-— What book is ne- 
cessary in studying the heavei^ ? 

Of what use is an ephemeris, and whose 
is principally enlployed ? 

. * Here refer to the globe* 



»» A^r* waort lines^ in whi 
ligns of the 2odiae are enameraUdA 

What are the namef of the pL 
md draw the character belongiB, 
ach? 

•What do you mean by the decliai 
r a heavenly body? 

Whisn do ai^ronomers hefpn their « 

Which begina first, the common oi 

tronomical day ? 

When does the moon come to the 

lian at the same time with the sun ? 

Can ydb repeat the lines d#*«iw***«- 
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watch on any day by means of a good 
dial and the table contained in the ephe- 
meris? 

What is meant by the latitude of a 
heavenly body ? 

To what does the latitude of heavenly 
bodies refer ? 

Has the sun any latitude? and, if not, 
what is the reason ?. 

What is the longitude of a heavenly 
body, and on what line is it measured ? 

Conversation V. -Of what does the 

solar system consist? 

What was the system of Ptolemy ? 

How large is the sun ? 

Why do the heavenly bodies, which are 
so immensely large, appear so small ? 

At what distance is the sun from the 
earth? 

Are the fixed stars further from us than 
the sun ? 

At what rate does a cannon-ball proceed 
from the mouth of a gun? 

How long would a cannonrWii^ hiV^ 

E S 



how many are there?* 

Can you repeat llie lities from 
son's Summer descriptive of tl 
vystem? 

What is the meaning of th 
o Ait ? 

Can you explain to me the varioi 
of Fig. 2? 

To which of the p!anets are tlM 
tellitet, or moons, and to which nol 

By whom was this system first a 
In ancient and ittodern times ? 

Will von r/srk^««- ^^ 



Eiplain this by Fig. 8. 

*Why does not the sea appear to the eye 
to be curved ? 

How does the method sdcpteA in cutting 
jf eanals prore the globular figure of the 

Is there any other proof that the earth 
is round? 

How can it be known whether a ship 
lafls round the earth ? 

Ts the earth a perfect sphere, like the 
EUtificial globe ? 

How much do the two diameters of tlie 
snrth difier from one another, and which 
is the longer of the two ? 

What are the extremities of the earth's 
ixis called? 

Point them out in Fig. 4. 

What is the equator ? 

Why is the ecliptic marked on the ter- 
restrial globe ? 

Conversation VIL Enumerate the 

reasons adduced in prbof of the globtilar 
ihape of the earth. 



Can you, by Fig. 2, show me, that th 
ppearance will be the same to us, wh€ 
lier those bodies revolve round the earth 
►r the earth turn about on iU axis? 

Why do we not perceive the motion c 

he earth ? 

What will be the appearance of distar 
objects to a person standing in a ship whil 
the vessel is turning about ? 

Why does not a particular spot of tl 
earth appear to move from under a larl 
which is apparently stationary in the ai 

or nearly so ? 

What are Milton's lines on the motii 
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What is the eflkt of tbti eMbfli tortfng 

Conversation VIIL — ^ Slqildn^ bjr 
tnttttft of Fig. 5» him the rotatbn of' the 
earth vspbn iti kxir prodoifei dmj mid 
night. i 

' What ia the sensible horiaoB, iwd d|)on 
what does itaextent dqi^?' \ 

What ill thd ratioBal hedzcxl)^lbM[ in 
mhkt doeai'itiliAp ^from die ' iseniible 
horizcm? / 

On ^hieh of these do the rising.bnd 
setting of the stars depend, and why?. 

Why 4oei the distanGe of the oefatre 
from the surface of the earth appear 
W ttttlirii in eodpaiiBon of its cRfetaHice 
from the moon alid other heairisiily 

' l\Ufti'tei ihe Figitk'e'and sho^^^wfaen 
the sun is at z, which part of the earth 
will be illtitninated by its rays. 

To what part of the earth will it be 
rirfngy and fo^trhet other part will h be 
setting ? - *' ' ' 



Will the molion or me nua^ 
r the apparent motion of the fixec 
an? 

Round what points in the heavena d< 
le fixed stars qipear to move ? 
What is the occasion t>f night ? 
Are there stars in every part of the hea 
ens? 

Rqieat Dn Young's lines on this sul 
lect. 

Why are the stars above us invisiUje ! 
day? 

Is there any mode of getting a glimp 
of the stars by day ? 

^v Has the m 



Can yon tell me How it k aaocrtamed 
ibat the earth makes this annual journey 
round the sun ? • t 

dm the same thing be proved by the 
mutual attraction of theWrth and sun ? 

Do they turn round any common point, 
and what is that called ? . 

Is the matter of the earth or smi the 
more dense, and in what proportion ? 

In wl/at propOrtHns is 'the quantity of 
matter greater in the sun than it is in 'the 
earth?' 

How much swifter then should the 
motion of the earth be than that of the 
sun? 

Conversaium .X.r-*— Upon what do the 
different seasons depend ? 

Why does not the earth enjoy equal 
days and nights all the year, and under 
what circumstances would that be the 
case? 

Explain the subject jby Fig. 6. 

Why? are the people at the poles ex* 
cepted? ^^ 



Would that be advantageous or otl 
vriae to the earth ? 

Repeat MUtcm'a lines on the appai 
course of the sun. 

Hour mnch is the axis of the earth 
clined from (iie perpendicular ? 

Explain this.lqr Kg* .7. 

Why are our days in summer sixti 
lours long, and in winter only eight ? > 

To whom is this difiertooe si 
Teater? 

To what parts of the earth i 

lere six months day. tuid siic mcHil 

ight? 



tiM eaith't orbit if 

Are we nearer to the sun in the sum* 
mer or in the winter? 

How is it proved ? 

Why is the winter colder than the sum- 
mer? . . 

"Which is the hottest time of the yeari 
and why is it so ? 

Refer to the Figare^ and tell mp the 
position of the earth in June, and what 
that occasions. 

Do the same with regard to December^ 
March, and September. 

Why do the days lengthen and shorten 



-__^ o 
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Why is there bill one day and one iiigfat 
in a year at the poles ? 

Commnation XII.— —State what the 
motions of the earth are. 

What is meant by equal time^and whit 
by apparent time ? , . 

What is understood by the eqiuition pf 
time? * 

Upoa what does the.di£Eerence biJMeen 
a well-regulated clock and a true dial de? 
pcnd? 

How has the rotation of the earth miy 
thing in common with the. motion of a 
watch? 

What occasions the difference between 
the solar and sidereal day ? 

Repeat the lines from the Botanical 
Garden on this subject. 

What time do clocks and watches 
sneasuve? . . -^ 

What time is that which is measared 
mi theisun-dial? 

How often is the equator of the eputh 
directed idwardi.th^ centre gftfH^.smi ^. 
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How ofteiiy and n^en do the clocks imd 
soB-dialt agree ? ■ ■ ' , t. 

Explain this by means of Fig* 10. 
When is the sun faster than the d^ks, 
and when slower ? 

What is the cause of this difference ? 
What difference does the dliplie fiNrm 
of the earth's orbit ooeasidn? 

Does the earth travd faster in summer 
orinirinter? - 

CmversaHon XUl. Who Hud the 

length of the year to 96^ days and a 
quarter? 

What is leap*year ? 

What is the meaning of the word 
bissextile? 

What new day is admitted in leap- 
year? 

What; is the rule fbr finding whether 
the present year is or is not leap-year ? 

Does^ the year consist of S65 dayisi six 
hours exactly ? 

What is the errors and In how long will 
it amount to a day ? 
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Wlio refimned the Julian yeutf ind 
when did the alteration take place ill tbo 
greatei^ part of Europe ? 

When \fM Hew atyle adopted in Eng* 
land? 

Is any talethdd provided to nudiltain 
aoeuracy inthia buriiiess? 

Did the legal year always h&fpn on tbt 
Ist of January in diis country ? 

In the year 1824*, there were five Sun« 
days in the month of Fdituary ; wbea Will 
thkt happoi agidn? 

Conversation XIV.— —Upon what dofs 
the division of time into days and yeask de- 
pend? 

What other division of time is marked 
opt by nature 7' 

What do you mean by a month ? 

Whati«*tfiii<lifibrenee beCw^il a perio- 
dical and ifynodical month ? . 

What Is the reason of this ditierende ? 

Explain this by Fig. 11.. 

By what light does the moon shine? 

What is the leDgth of the' motttfi dl- 
Mneter? 
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Eiphun^ by the Flgor^the changes of 
the mooD. 

Does the mcxm torn about on her 8x1% 
and in what time ? 

How many days, are tbwein the moon's 
yeat? 

Is there any other remarkable circum- 
stance relatuig to the moon ? 

Can theeardi be ccmsidered as a satellite 
to the moon? 

How large will the earth appear to the 
inhabitants of the moon ? 

What reasons are there to |Mrove that 
the moon is inhabited ? 

Concersation XV. Upon what do 

eclipses depend ? 

When does an eclipse of the moon happen? 

Show this by Fig. 12. 

What is the reason that the eclipses of 
the moon do npt always happen when the 
moon is fall? 

In what case will there be no eclipse at 
llie time of full moon ? .^ 

What is a central eoLij^? . • . \ ;*^ 



Horn long does an eoGpw of the aiooi 
last ? 
or wlilit shqfie ii tbe Atdoir of tlu 

earth? 

What tUngs afe neoemnry to be kn^pn 
in calcidating an eclipse of the moon? 

Hour is it proved thai the sun it laigei 
than the earth ? 

Explain this by Figs* IS and U. ." 

When does an eclipse of die sun hap- 
pen? 

Upon what does an edipse of die tfun 
depend? 

When will there be a tolal and when a 
partM eclipse ? 

What is meant by an ammbar 
eclipse? 

How long can a total ecUpse of the sun 
last? 

Are tbtnl eclipses Gomnioa ? 

Explain, by Figs. 15 and 14, how en 
eclipse of the sun may be total to the in- 
habitants near the middle of the cstrthhi 
disk, and 9xmAtk tt» MM otheiii; 
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EepeM; WHtnfB liiM upoQ iteii|M«i as 

ominous of impending evil. 

Qmimtsaiim XVI>--^1J^ what do 
tlie tidea depend ? ' . 

Wkat ii tte diuly diiiR'eiioe in time in 
high water ? 

Explain to ile by Fig, 16^ bow the 
tides are clccasiolied^ i 

How often are there tide* ? 

Why are there not two tides within 
£4iioimi? ff 

Is there any difference in the heights to 
which the tide$ rise whbregaid ttt ihesfea- 
soni dftbej^mr* 

Iki what position are tiie e^krth andmooti 
when the tides are highest ? . - 

Are there high tides in the J\f editeKra- 
nean ? 

Where do they tSaie 90 feet high ? ' 

Has the sun or the mooo tlie greatet 
cBeet in prodwiiig tidei^ and «h^ 2 . / 

What are the highest^ tmdtrhat tiM 
Uiwest4i^ks^UMi4^' ;- > - ■ '^ '^^ '• * '. ' *'/ 

When are the tides Wg\i%A'^ ^ ^ ' '^-*^ 
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Do the hii^est tid68 happm at the e^iu 
noxes? 

Conversation XVII.— —Why dooi the 
moon rise about three quaiters of an 
hour hiter on each day than on that 
preceding? 

At what season of the year is the 
difference in the rising of the moon 
but trifling fi>r several successive even- 
ings? 

Why is not this necessary at the equa- 
tor? 

In what signs of the eclipdc is the dif- 
ference in the time of the moon's rising 
the leastf and how many minutes is this 
on an average ? 

Repeat the lines of Mr. Lofil on th; 

subject* 

In what rigns is the fiill moon at t^ 
time of harvest? 

Which is the harvest moon» and wh 
the hunter^s moon ? 

Why have the people at the eqnato 
harvest mom ? . 



To 'wbom ib the faarvest moon most 

« 

remarkable? 

' lliThj^ U 'Aete no banrett tnoon to those 

^afite mthin the polar circles ? 

At what seasons does not the full tiHxm 
yise, mA at Hrhat time does ibe not set at 
the polar circles? 

What happens remailcable At iSbt poles 
with regard to the siin and moon ? 

Is there any substitute (ot the li^t of 
the moon to the inhabitants ut the poles, 
when she is below the horizon ? 

Repeat Thonison's VMa on .this sub- 
ject. 

- CMversoHm ^YIVL. Which of the 

planets is nearest the sun ? 

Which lire fc&lted itifi^or planets, and 
Why icr^ *ey 16 'dftUfei ? ' 

How is it known that the orbits ^ of 
Vehns' aM ' Mercury are iniilod^d Wkhin 
the orbit df the earth? 

Why are they called attendants tij^on 
the sun ? 

ts mtt iiif fr ^tittfly vwifcBiy - ' *' 
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Does it, like the eartbf turn on its 
axis? 

At what distance is Mercury from 
the sun, and what is tbe length of his 
year? 

At what rate does thb phinet trard in 
an hour? 

How large is Mercury ? 

What d^ee of light and heat does he 
enjoy from the sun ? 

Repeat Mallet's description of this pla* 
net. 

Is it probable that Mercury is inha- 
bited? 

Repeat the lines from Popei and those 
from Prior. 

Conversaiion XIX.— «— How is die pla- 
net Venus described in prose^ and also in 
verse? 

At what distance is Venus from thesun, 
and what is the length of her year? 

How many miles does she travel in an 
hour? 

What is the magnitude of this planet? 
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"What proportton of light and best does 
she enjoy ? 

Is there much difference m the sea- 
sons of this planet» and to what is that 
ascribed? 

Explain to me^ by means of Fig. 17f 
why Venus appears larger sometimes than 
she does at others. 

Is Venus to be seen in diflbrent parts 
of her orbit with different phases like the 
moon? 

Exfdain the different situations in which 
the motion of this planet is direct, when 
she seems to be siaiwnary^ and when her 
motion appears retrograde. 

When is Venus an evening and when a 
morning star? 

What does Mallet say on this sub- 
ject? 

What is meant by the transit of Ve- 
nus? 

How often does a transit happen^ and 
when will the next occur ? 

VHiat is Kepler's law ? 
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What ia mewt by tha periodical 
times? 

Cmwersatum XS>— What ftre the 
superior planets, and why are they so 
called ? 

At what distance is Mars from the 
sun, and what is the length of hia 
year? 

How was the diurnal rotation of this 
planet discovered? 

What is the magnitude of Mars, and 
what proportion of light and heat does 
he enjoy from the sun ? 

Explain, by Fig. 18, the direct and ap^ 
parently retrograde motionsi of the 9upe 
rior placets* 

In what position is the motion of th( 
superior planets retrograde ? 

Is that the case with regard to the in 
ferior planets also ? 

Tell me why the superior planets maj 
be in the west in the mornings when thi 
sun rises in the ei^ and tbe reverse* 

How much nearer to the w^ 13 Mar 



md the other toperior pbuoete at one time 
Jtwn they ore at another? 

What is meant by the heliocentric loAr 
ihode of a planet ? 

HVhat 48 the geoceniric piAce of a pbi^ 

Ml? 

Expldn, by Fig* 19» in iwhat the diflbi- 
raooe between the heliocentric and geocen- 
tric longitude of the planets consists. 

CoHversaiion XXI.«— •-f-How is Jupiter 
known? 

What is. the magnitude of Jupiter, and 
what is his distance from the sun ? 

What proportion of light and heat does 
be enjoy from that luminary ? 

What is the length of his days and 
nights? 

Is there any thing remarkable with re* 
jard to this planet? 

Is there any diflferenoe of seasonSf or 
n the length of day and night, in Jupir- 
ter? 

What is the length of Jupiter's year, 
md at what rate does he travel? 

G 
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How numy moons Iuup Jupiter ? 

Repeat the lines from Mallet descrip- 
ti¥e of this planet. 

To what practical purpose have the 
eclipses of Japiter^s moons been applied ? 

Conversation XXII.—— How is Saturn 
distinguished in the heavens? 

How large is Saturn, and at what dis- 
tance is he from the sun ? 

What is the length of his year, and at 
what rate does he travel ? 
.. What proportion of light and beat does 
he enjoy from the sun ? 

Do you recollect how much greater day- 
light is than the light of the moon at its 
full? 

How many moons has Saturn? 

What odier peculiarities are noticed 
with regard to Saturn ? 

What were HerscheFs conjectures with 
regard to Saturn's ring? 

What does Fig. 20 represent? 

Repeat Mallet's descripticm of this pla- 
net. 
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Is the length of Saturn's day and night 
nown? 

Ckmversaiion XXIIL—* Is the planet 
[enchel easily disdngaished ? 
Hour large is this planet, and at what 
stance is he firom the sun ? 
"What is the length of his year, and at 
hat rate does he travel? 
How many moons has the Herschel ? 
"What is the proportion of light and 
M which this planet enjoys from the 
in? 

Ctwwerw/iw XXIV.— -Do you re- 
ember the lines in Thonuon in which 
\ refers to comets ? 

La what respects do comets resemble the 
a&ets? 

What is said of the comet seen by Sir 
aac Newton in 1680 ? 
How long would such a body take to 
olin? 

Is there any thing known with cer- 
inty in regard to the periodical times 
comets? 

g2 
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How Is it shown, that all bodits move 
fiister or slower in proportion as they are 
nearer to, or more distant from, their cen- 
tre of motion? 

What is said of the comets of 1807 and 
1811? 

Give an account of the head^ the comai 
and tail of comets. 

Cofwersation XXV.«^«-— How ia it 
known that the sun turns on its axis? 

In what time is this revolution made? 

What is the figure of the sun ? 

What is the size of this body? 

Repeat Mallet's descriptioh of tlua lumi- 
nary. 

Convenatvm XXVI^-— What proofs 
are there that the planets borrow thdf 
light from the sun ? 

How is it known that the Axed stars 
shine by ihdr own light ? 

Is the distance of the fixed stars 
known? 

How long would a ray of light be in 
passing from the nearest fixed star lo us? 



£ 
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Whence does the apparent magnitude of 
the fixed stars seem to arise ? 

At what distance has Dr. Herschel been 
able to discover stars ? 

What does Huygens say of the distances 
of the fixed stars ? 

What has Dr. Halley advanced re- 
specting these bodies ? 

In what lines has Dr. Young alluded 
to the opinions of Huygens ? 

For what important purposes can we 
suppose that the fixed stars were created ? 

In What situation would our sun appear 
as a fixed star ? 

To what tract of the heavens is our sun 
supposed to belong ? 

Of what does the miiky-way consist ? 



G 8 
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Some of the leading Definitions and 
Facts, explained and illustrated in 
VoL II9 which it is recommended thai 
the Pupils should commit to Memory, 

Astronomy. 

1. The lieftTenly bodies are eiiber fixed 
sUmi or planets. 

S. Tlas fixed stars al^ys remain ia the 
same relative position with retpeet lo each 
oilier; bat the jplanets are continually 
changing their places, both with regard to 
the fixed stars and to themselres also. 

3. The ecliptic is an imaginary great 
circle in the heavens, which the sun 
appears .to describe in the course of a 
year. 

4. The ecliptic runs along the middle 
of a certain tract in the heavens called 
the zodiaCt 



5« Within the aodiae the platiete m 
always found. 

§, Tbc wolar qr^tem comt^: of the 
itin M a ceiling of neren primluy plaa^ 
and «ghte0ii iatdiUt«B» or seoondoiy 
planets, besides four newly<4iflcovefe<l 
nnall bodiesi eaUed by Dr* Hericbel aite- 
roids. 

7* Hie moon m a necondarf planet 
moving roufid the earth* 

8* Tba moon and the sun are on the 
meridiflOt at the fame timei every new 
moon* 

9. All the planets move in orbits that 
are nearly circular^ but which are reaUy 
eUipticaif having the sun in one fixus. 

10. They are preserved in their orbits 
by Ihe power of attradjon and tlie cen- 
trifugal forces which exactly balance eadi 
other* 

11. The earth is a spherical bodyf 
the diameter of which is nearly 8000 
miles long. It is not a perfect sphere^ 

biU; a jphcmd^ tb^ diameter fixm n^^le 
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to pole being S8 miles shorter than that at 
the equator. 

12. The earth turns on an imaginary 
axis OQoe in 24 hours, thereby producing 
to its inhabitants a constant succession of 
day and night. 

15. Tlie axis of the earth is inclined 
about 23^^ from the perpendicular. 

14. The diurnal motion of the earth, 
"which cannot be made sensible to those 
w)r> live upon it, leads the uninformed 
to believe that the heavenly bodies rise 
every day in the east and set in the 
west. 

15; The people on the equator travd, 
by the diurnal motion of the earth, at the 
rate of 1000 miles in an hour. 

16. The sensible horizon differs from 
the rational horizon in this, that the forme] 
is seen from the surface of the earth, anc 
the latter is supposed to be viewed from iU 
centre. 

!?• The heavens are in every par 
adonied with stars, but those alcove thi 
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horison in the day cannot beseeni 
to tfa# stronger Kghi of the ran* 

Id* The earth has an annual motion 
round the sun, which it performs in abbot 
$6&i days. 

19. The annual motion of the caitby 
huA th« inclined position of its oias^ 
iire the causes of the diAbrent lengtbaof 
the days and nights^ and of the different 
seasons* 

SO. Owing to the elliptical orbit of the 
earthy %re are three millions of miles 
nearer to the sun in winter than in smiU 
iner* 

21. The heat of summer depends on 
the greater perpendicularity of the rays of 
die sun, and upon the lime which he is 
abof e Uie horison« 

. 29. The hottiest pert of the day is two 
or thre^ hours after nbbn : end the hottest 
part of the smnmer is a month oir tiso 
after the longest day. 

89. The rotation of. the earthy that 
is ii^' ^ipf^ <^ tiiM' which any pav^ 
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wuir aay is u 
any meridian of the eartl 
Yohing from the sun to tl 
that is about 24 boursi a 1 
len* 

25. Julius Csssar divided 
S65 days and a quarter, mak 
in £aiur to contain S66 days^ a 
three ^5. . 

26. The length of the yeai 
365/^ 5*' 48^ 49'', occasions th 
vfbole.day in ISO years. 

i 27* The. Julian year conti] 
neral use till 1582, when the c 
aBDonted to to ^— «• - 
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siiiGe, the commenoem^it of each, yedf 
has been on Janaavy 1.* .. , 

29. The periodical months or thetime 
which the moon takes in rerolving from 
one point of the heavens to another^;Coo^ 
sista of 27* 7^ 43^ 

SO. The synodical months or the time 
passed from new moon to tiew moon, is 
29*12»*44f'. 

81. The moon shines with a light bor- 
rowed from the sun. 

82. The diameter of the moon is nearly 
^^200 miles in length, and she is 240,000 
miles distant from the earth. 

S3. At change or new moon, that body 
is between the earth and sun. 

84. At foU moon, the earth is betweep 
the sun and moon. 

35. The length of a day and night in 

* Hence* in many books, we find such dates as this, 
Feb.. i, 1759 — 60. Because the months of January, 
Febniaiy, and part of March, were, according to the 
old style, in 1759 ; but according to the new regula(ion3 
'they were in 1760. 
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the moon is equal to xmfth«r move thm 
twenty-nine days and a half of ours : the 
length of her year^ which is Hieaaured by 
her Jonrncy round the auni is equal to that 
of oiirs. 

86. One hemisphere oi the moon is 
never in darkness: to the other there 
is a fortnight's light and darkness by 
turns. 

87. The earth may be regarded as a 
satellite to the moon, and will appeari 
to the inhabitants of that bodyi sub||ect 
to all the changes which the moon on* 
dergoes. 

88. All the planets probably revolve 
about an imaginary axis, in various periods 
of time^ which revolution oonstitutea their 
day and night. 

89. In every planet, its revolution about 
the sun forms its year. 

40. In most of the planets, the axis is 
inclined to the orbit, which occasions the 
diversity of seasons. 

41. EcUpses of the sun are occasioned 
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by the moon coming between the earth 
and the smi, and thus hiding its disc from 
our view. 

42«> Eclipses of the moon are owing to 
the shadow of the earth, projected by the 
sun, falling upon the moon. 

43. The eclipses of the other satelllteB 
are caused by their coming into the 
shadows of their respective primaries. 

44. The tides are occasioned by the at- 
traction o[ the moon and sun upon the 
waters of the sea.. 

45. When the sun and moon act tQge-- 
ther they occasion spring tides; when they 
counteract each pther's attraction, neap 
tides take place. 

46. The moon in. general rises about 
three quarters of an hour later every 
day ' thtn. on . the one priQcediiig :. , but 
in .the .^ason of harvest, before anc{ 
after fuU moon, it rises, several nighu 
togethevi, withjin a few minutes .of the 
same :tiqae. This is called the harvests, 
moon, ij 

H 



jiiuiiiaea within that of the 
are called attendants upon th 
they are always so near t 
nef er to be seen on the on 
heavens when he is oo the ot 

49. Mercury revolves roun 
the distlmce of S7 millions c 
his year is about 88 of onr 
heat which this planet enjc 
times greater than that experlt 
inhabitants of the earth. 

50. Venus is 66 millions of 

the son) and her year is about 

days. 
•51. nru^ -»« — ' 



59* Vnns u an erning star when she 
ii east of the Mint and a morning lUr 
while she is seen west of him. 

5d« I'ransiu of Venni will happan in 
iI674» iaft2» fiOO*>.aod 9109» 

54. From the transit of Venus the dis« 
tancoi of the other pUmets, and of the 'aan, 
Inve been demonstrated* 

55. Man is 14^ millions of miles diitaikt 
^omthesnni the length of his y^alfis^aST 
of onr dajrii end the rotation on his aids is 
perfermed in S4 hours 89 minnteli. 

56. The diameter of Mars is only 4189 
milesy and he enjoys about half as much 
light and heat at we ^Mperieiice. 

87. Hie diameter of Jupiter is 90,000 
miieS) and his distance fl*om the sun is esti« 
mated at more than 490 millions of miles* 

96. The year of Jupiter is equal to 
nearly li of oursi and n day and night in 
that planet are equKl to ten of our honrs* 
The inhabitants of Jupiter do not enjoy 
more than a twenty-fifth part as much heat 
and light as we do on the earth. 

»2 
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59. The equatorial diameter of Jup 
is 6000 miles greater than the polar 
meter. 

. 60. There.is no inclination of the ; 
of Jupiter, and of course no variety 
seasons. 

. 61. Jupiter has four satellites, sub 
to be -eclipsed like our moons. F: 
these eclipses it has been found,. : 
rays of light. come from the sun to 
earth in eight minutes ; of course, li 
travels at the rate of 12 millions of n 
in a minute. 

; 62. The diameter of Saturn is. ne 
80 thousand miles in length ; his disti 
from the sun is more than 900 millioni 
miles, and his year is equal to about 5 
purs. 

6S. Saturn enjoys 90 times less I 
and heat than are experienced by 
earth; nevertheless, the light of the 
at Saturn is equal to more than 
times that which we enjoy from the 
moon. 



k- 
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M« Sttiini u attended by seven moons ; 
and if encompassed with two broad ringa^ 
which are probably useful in reflecting 
light from the sun on the body of the 
plaiiet.^See Fig. £0, vol. ii. 

65. Satam't day and night is aboiit IS^ 
hours, and his equatorial diameter is longet 
than bis polar diameter in the pi^oitlon 
of 11 to 10* 

66. The diameter of the Herschel ia 
nearly 35 thousand miles in length, aod 
his diatance from the sua it estiittated at 
1600 milliitos of miles. 

67* The yeilr of the Herschel ia equal 
to 62 of oar yeara.^ He has six Satellites ; 
the light and heat enjoyed by this pl»* 
net from die sun are 360 times less thaa 
we have; the light is hovtrerer equal to 
what wd sfiould enjoy from 218 of our full 
moona« 

68. Comets are a species of planets 
moving in rery eccentric orbits: sometimea 
they are very near the sun, at odier tunes 
ai imnNDSQ distances from him, 

h3 
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. 69. All the heavenly bodies ipove faster 
or slower, in proportion as they are nearer 
to or more distant from their centre of 
motion. 

70. Comets are frequently accom- 
panied with a luminous train called the 
taU. 

71. The sun has a rotation on bis axis 
from west to east^ which he completes in 
about 25 days, which is two days less than 
his apparent revolution, 

72. The sun's diameter is equal to 
100 diameters of the'- earth; his bulk is 
accordingly about '.a million of times 
greater thaii that pf the earth; but the 
density of theonatter of which the sun is 
composed is four times less than the den- 
sity of our globe. 

73. The fixed stars are probably suns 
• at immense distances from us and frow 

each other ; and our sun is only a fixer 
star much nearer to us, forming the centr 
of our system. 
74f. So duitant is the ueate&t &&sdL f 
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from U8» that a ray of light, which travels 
at the rate of 12 millions of miles in a 
minute^ would be three years in passing 
fiiom it to us. 
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HYDROSTATICS. 



Questions and otlier Exercises on the Sch 
of HYBnoHTATicSi formed/rom Vol. . 
of «« Scientific Dialogues." 

Conversation I. — • — From what is 
word hydrostatics derived ? 

As a branch of science, of what doe 
treat? 

Into what parts is it divided ? 

To what does the science of hydrau 
relate ? 

How is a fluid defined ? 

How do you distinguish between flu 
and liquids ? 

Upon what does the perfection of 
fluid depend ? 

Of what kind of particles are fluids si 
posed to be fonned? 
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What are the reasons assigned why the 
particles of fluids should be q[dierical?: 

Explain this by Fig. 1. 

How do you account for the composi- 
tion of tinctures ? 

Can any thing be added to a fluid with- 
out increissing its bulk ? 

Give an instance in point: how do you 
account for this ? 

Are fluids compressible ? 

Who made the experiment with ,water, 
and what was the result ? 

Have any later experiments proved that 
fluids are capable of compression ? . 

What reason is advanced to prove that 
the particles of water are hard ? 

Conversaiion 11. — —How do the par- 
ticles of fluids act ? 

Give an instance to illustrate this. 

Do the particles of water attract each 
other ? 

Why do the globules of dew on plants 
run off without seeming to wet. them ? 

Explain the structure and uses of the 
levd.-TiSee Fig, 2. 
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To whftt puipots an levch Applied? 

In wbftt directions do fluidi press? 

Can you, by FIg« S, show kow it is that 
fluids press Upwards and sideways as well as 
downwards. 

Is air easily compressible ? 

Can you exhibit this by an experim^ii? 

Of two flaids of different densitiesi which 
will be uppermost ? 

Give an explanation of the sut^t iUus- 
trated by Fig. S. 

Can you show, by means of pasteboard 
or horn, that the uj^t pressure of tf luds 
is equal to the pressure downwards ? 

Conversation III,^~-.Why, in dramng 
up a bucket from a deep well, does it ap* 
pear to have little or no weight while it 
ascends through the water? 

On this subject explain the experiment 
illustrated by Fig, 6. 

How is the fact accounted for ? 

What is meant by the specific graviQr 
o/a badf? 

Is0tbe pmwore of Che mi^At u^fuvt^L 
V^inst the bottom of ih« \ic^tx «cf^ 
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to the JBme &rce in tho contrary direc- 
tion? 

Wlijr will not tlie wattr in a glass tnbe of 
a small bore, open at both ends^ run cntf 
profidfid the upper part be kept closed ? 

Explain the experiment of the ale-glass 
fiUed with water. 

How^do you account for the operation 
of the instrument for tasting wine or beer ? 

Why are vent^hoie^made in casks? 

Conversation IV^—— How is the la- 
teral or side pressure of fluids esti*- 
mated? 

Is the pressure of fluids equal in all di- 
reotioQi? 

Explain the experiment exhibited hf 
Fig. 7. • ' 

What is tfeeessary, iii order that 'the 
pressure of fluids should be equal it^ all 
dlrectioni^?' 

Look to Fig. 8, and with that let the 
tafajeot be farther iUusttrated. 

How much heavier is qindbilip^r than 
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« Wd or any other 

T «n swim in «»**' u« water " 
^* iTcVi heavier tbau w-*' 

How n>««'* 
lead? ^thatthelead,i««d«»° 

of being »"^ »^, 

^e of tbe water ^ ^^^^ ^^ you ^^ 

by tbe Vr*staU«J^^ rf.expen- 
^eotontbis«>V>,ect^ 

, -t^JwistbenpW-^J^-^'lCe-- 

I ^bat do you mean by 

^ fluids? . VI — «°^ *^' *'/I^ 

_f fliBda of we 
sure ol n ^ 

"^"^l . the difference between we.g» 
Explain tbe . \, 

/« there any nie»»- 
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quantity of . water bear a still greater 
weight ? 

What will set limits to this experiment l! 

In what manner has a hogshead been 
bursty and how is the fact to be accounted 
for? 

Explain to me^ by Fig. IS, how this pres- 
sure acts. 

Conversation VII. What is the law 

of the pressure of fluids against the sides 
of any vessel ? 

Explain the subject by means of Fig. 16. 

Can you tell me why the pressure 
against the whole side of a vessel must 
vary as the square of the depth of the 
vessel? 

Suppose you have three vessels of equal 
width, whose depdis areas 1, 2, and 3; 
what will be the proportional pressures 
against the several sides ? 

What will be the difference of pressunt 
against the sides of two canals of equal 
width, the depth of one bang five fee^ 
and that of the other fifteen? 



86 nsBOMSi oy 

How ii thb proved by expcariment? 

How is the pressure against the bottiHll 
of a vessel estimated ? 

What 18 the pressure upon any side of a 
cubical vessel) and what is the reason of 
it? 

What is the pressurenpon the fonr sides 
equal to ? 

What is the difference between the 
weight and the pressure of a conical vessel 
of water standing on its base ? 

Conversaiion VIII.— Explaioi by 
Fig. 15} the motion of fluids through 
pipes. 

By wb^t law is the velocity of spouting 
fluids governed ? 

How is this practically applicable ? 

Why does water run slowly oat of a ctft- 
tern when almost empty ? 

In a barrel of porter standing on its beidy 
having two eocksp one in the middle and 
the other near the bottom, which will give 
put the liquor the &stest, and in-wbtit pro* 
portion ? 



Point out the distinction whioh arises 
between the pressure against the side of 
a vessel, and the velocity of a spouting 
pipe. 

I>oes the velocity of a running fluid oon* 
tinually decrease, and why ? 

How are water-docks constructed ? 

How would you divide a vessel of tbift 
kind, that would require six hours to empty 
itself in ? 

Why are the flood-gates to locks made 
so thick as they are ? 

How are they opened when such a 
weight presses upon them ? 

What efi*ect has the pressure of water 
on the banks of a river ? 

Can you explain this by the aid of Fig. 

17? 

How are leaks in the embankments of 
a river secured ? 

Cmversation IX. Can you explain 

the experiment represented by Fig. 18? 

What general rule is deducible from 
Uiis experiment ? 

I 2 
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In what part of the side of a vessel 
should a pipe be placed, in order thai 
the fluid should qpout the farthest possi- 
ble ? 

Can you place two other pipes which 
shall spout to equal distances ? 

To what : angle must a cannon be ele- 
vated tc5 project a bullet the &rthest possi- 
ble? 

Why will not water rise so high in a jet 
as a tube? 

Will water in a pipe^ or in the open air, 
as in a fountain, rise the highest ? 

Is there any other cause besides the 
resistance of the air that prevcfnts a 
stream from a fountain rising so high as 
the head oi the water from which it pro- 
ceeds? 

How is London supplied with water 
from the New River ? 

How must the reservoir, which is called 
the New River Head, be situated ? 
' Can water be carried to any distance? 
jFbr what reason is it neceaaax^ Ah&Vth« 
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pipes should be made very strong if they 
are carried down in deep vallies ? 

CkntMrsatian X.«r— *«Why do some bo- 
dies swim and others sink ? 

Do equal wdgfats of diffisrtnt substances 
occupy eqod q[)aces ? 

How would you get at the weights 
Accurately of two equal quantities of 
fluid? 

How do you find that quicksilTer is H 
times heavier than water? 

Compare how the wei^t of alcohol with 
that of water* 

What are the comparative weights of 
bodies called ? 

Is rain water equally heavy evevy where, 
and how much does it weigh ? 

Conversation XI,«-— **Upon what do the 
specific graiities of different bodies de* 
pend? 

Make the comparison between equal 
bulks of leadi eoppevy and wood. 

What then constitutes Ae difference in 
the specific gravities of boiUcis? • i * 

I 3 
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What is usually made a medium to con 
pare the specific gravity of bodies ? 

Make the comparison in water with thri 
pieces of wood. 

What kind of pressure does a solid su 
tain when immersed in a fluid ? 

Make the experiment^ as it is shown I 
Ilg. 8, explain its principle, and the resul 

Why does a stone sink in water if d 
pressure upward is equal to the downwai 
pressure ? 

Repeat the lines on this subjea I 
Browne. 

How far will bodies, that are lighter tfaf 
water, sink in that fluid ? 

Explain this more particularly. 

If I place a piece of wood, the specii 
gravity of which is just equal to that < 
water, into a vessel of that fluid, what wi 
be the consequence? 

Explain what is meant by Fig. 19. 

Conversation XII.-— — Explainthestru 
ture and uses of the hydrostaticai bidaiic 
—Plate iif, FJg. 20. 
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What is the rule for finding ttie specific 
gravity of bodies ? 

Explain this by the instance of a 
guinea. 

Tell me the reason why boats, &c. swinif 
and to what extent they may safely be 
loaded. 

Can iron be made to swim i 

How does a copper ball act in turning 
off water when a cistern is fiill ? 

How would you find the specific gravity 
of a piece of silver ? 

What is the specific gravity of a piece of 
glass that weighs twelve ounces in the air, 
and only eight in water ? 

Does flint glass vary in its specific gra* 

vity? 

How is the specific gravity of quick- 
silver to be found, and what is it if a given 
quantity weigh 480 penny-weights In au; 
and only 445 in water? 

How can the specific gravity of precioua 
stones and other sipallfira^ents of bodifes 
be found ? 



to which, when a piece of 
ing 480 penny-weights is 
loses by being immefted in wai 
weights? 

Explain the mode adopted i 
specific gravity of a piece of t 
wood, by means of Fig. 22. 
Make the experiment with 
What precantions are u 
making the experiments ^ 
bodies? 

Is there any other rule for 
specific gravity of fluids ? 
Explain this by an experinu 
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Can you with equal balks of different 
bodies obtain their specific graTities, and 
bow is it done? 

Are the q>ecific gravities in proportion 
to the weights lost by immersion in water? 

What is the reason of the rule that you 
have now giv^n me? 

Conversation XIV.-»--rBy what means 
and by whom was the method of obtain- 
ing the specific gravities of bodies disco- 
vered? 

What is the axiom deduced from the 
discovery of Archimedes ? 

To what practical purpose did he apply 
his discovery ? 

Can you, in your own words, briefly ex- 
plain the mode adopted by Archimedes 
in detecting the roguery of the Sicilian 
jewdler? 

Conversation XV.— How an I to 
know whether a suspected guinea, or other 
gold coin, be a counterfeit or not? 

Is there any means of finding out the 
proportions of the base and pure metal ? 



tlow am I to aKertam tl 
counterfeit guinea, that it 
copper and gold ? - 

What are the methocb of < 
worth, if it were « fwrnpound 
silver? 

Tell me what is the arc 
•ance for every grain that 

loses by imnjersion more tl 
gold? 

How can I find whether thli 
is of feir marketable silver ? 

Co»versaiion XVI. Expl 

periments intended to be exhibli 



ti^B be placecl one npoQ another without 
mixing ? 

For what purposes is the hydrometer 
used? 

Ei^Iain its structure by meaus of Fig. 

How is it graduated ? 

What is the meaning of the word tn* 
versely when applied to this subject ? 
. What is the difference between spirit of 
wine and alcohol? 

Will a pint of water and a pint of 
alcohol make a quart ? if nott what is the 
cause? 

Conversation XVII. In what trades 

is the hydrometer used ? 

Can you explain the theory of floating 
vessels? 

Will a vessel sink deepest in salt water 
or in fresh ? 

Is there any danger of loading a 
ressel too heaidly that rides in the 
sea^ and which has to come into fresh 
water? 



What method does Dr. 
commend to a person 
swim * ? 

Why do all quadrupeds sv 

What risque do incaudoufl 
and from what cause ? 

How much deeper is a 
than it appears to be ? 

What is the cause of a r 
drowned ? 

liy what means is a perso 
into the water, brought up aa 
bottom? ^ 

Conversation XVIII -V 



^L 
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Explain the mode of its action by Fig. 
26. 

To what is the action of pumps and 
other hydraulic machines to be attri^ 
buted? 

How is the pressure of the air esli^ 
mated? 

By what means does the pressure of the 
air make the syphon act ? 

Explain this to me by the assistance of 
the Figure. 

Explain the principle upon which a 
bottle of wine, 8cc. is decanted by the 
syphon. 

How is the Tantalus's cup explained ? 
—See Fig. 27. 

Explain, by Fig. 29, in what manner the 
distiller's crane acts. 

How is the nature of intermitting springs 
accounted for ? 

Can you explain the theory by a re- 
ference to Fig. SO ? 

Conversation XIX. Upon what prin** 

ciple is the diver's bell made? 

R 



water ? 
How are divers brough 

To whiU purpose is the 
plied? 

CmjersatioH XX.^.,^1 
bell been attended with ac< 

What is the strucjture of 
divingmachine. Fig. 38? 

Explain the nature of tl 
by Mr. Adam Walker, Fij 

Conversation XXL- ( 

by Fig, if, how the pump i 
.To what depth is the 
suction pump confined ? 



\1TI- 
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Repeat Dr. Darwin's lines on the 
pump. 

Comersaiion XXIL*— ^Can you de- 
scribe the action of the forcing-pump by 
F%.85? 

In what does the forcing differ from the 
common sucking-pump? 

Upon what principle were the London 
water-works constructed ? 

What is the rule to calculate the height 
to which an engine will throw water ? 

How are fire engines constructed ? 

Repeat the lines on this subject from 
Dr. Darwin's Botanical Gbrden. 

Can you explain the structure and ope- 
rations of the rope-pump by Fig. 36 ? 

How much water will the rope-pump at 
Windsor raise in a minute^ and from what 
depth? 

Explain the nature of the water-press, 
as it is exhibited in the 1 4th Figure. 

What can be done with it ? 



k2 



- uunt^u i( ts rec 
the Pupils should commie 

Hydrostatics 

1' Hydrostatics i» a bn 
«il phUosophy that treats < 
gravHy, pregsure, and motic 
general. 

2- This science is, by s 
divided into two distinct pai-; 
^tatKs and hydraulics : the 

particularly to the motion of „ 
P'pes, conduits, &c. 

_f:.A fluid is a body, . 
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5. The particles of which fluids are made 
up are supposed to be exceedingly small, 
round, and smooth. 

6. Tfa^ are likewise imagined to be 
exceedingly hard, and almost incapable of 
compression. 

7. The particles of water :have but a 
slight attraction for one another. 

8. Fluids press in all directions 
equally* 

9* A portion of any kind of fluid gra- 
vitates in another when surrounded by a 
larger portion, in the same way as if it 
were in the air. 

10. A fluid presses in proporticm to its 
perpendicular height, and the base of the 
vessel containing it, without any regard to 
the quantity. 

11. The specific gravity of any body is 
its weight compared with any other body ; 
or, more generally, 

12. By specific gravities is meant the 
relative weights of equal bulks of different 
substances. 

k3 



be made to balance and supp 
tity^ however large." 

15. The pressure of wat 
fluids di£Pers from its gravity 
this; that the weight is ace 
quantity, but the pressure is 
the perpendicular height. 

16. The pressure of fluids 
separate parts of the side ^ of 
tic vessel taken horizontally] 
the odd numbers 1, S, 5, 7| & 

17. The pressure against tl 
of a vessel must vary as the s 
dqpth of the vessel. 
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the third will be nine times greater than 
that against the first. 

19. In any cubical vessel the pressure 
against any one side is equal to half the 
pressure upon the bottom ; and of course 
the pressure upon the four sides is equal 
to twice the pressure upon the bottom. 

90. The pressure of any fluid upon the 
bottom and four sides of a cubical vessel 
is equal to three times the weight of the 
fluid. 

21. The pressure of the fluid in any 
conical vessel is found by multiplying the 
base by the whole perpendicular height; 
therefore the pressure will be equal to three 
times its weight. 

22. The velocity with which water 
spouts out at a hole in the side or bottom 
of a vessel is as the square root of the 
distance of the whole below the sut> 
face. 

23. The pressure against the side of a 
vessel increases in proportion to the squaee 
pf the dq>th | bnt the vdocity of a spout* 



- ~«y part of an upright i 
•"•^e of the fluid. uL 
^^8^ of a peipendiculw 
*^e remd, drawn from the 

•Jtitode of the vessel. 

l^'y » the «de of an up^] 

« *e centre will ,po„ * 

«»^PiP«, at equal digtaoe 

•^ above and below, , 

equal distances. 

**• In Dh)e« nl»<»^ t .. 
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sink in it| and those that are lighter than 
the fluid will swim. 

29. Pure rain water, which is the usual 
standard for comparing thespecific weights^ 
of bodies, is everywhere of the same 
weight, and a cubical foot weighs exactly 
a thousand ounces avoirdupoi^e. 

30. The specific gravity of bodies is es- 
timated by the quantities of matter when 
the bulks are the same. 

31. A solid immersed in water sustains 
a pressure on all sides, which is increased 
in proportion to the height of the fluid 
above the solid. 

32. A body, specifically lighter than 
water, will sink in it till so much of it is 
below the surface, that a bulk of water, 
equal to the bulk of the part of the 
body which is below the sur&ce, is of a 
weight equal to the weight of the whole 
body. 

33. The instrument for comparing the 
specific gravity of solids is called the hy-* 
drostauc balance. 
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54. The rale fof obtaining the spec 
fie gravity of a body is this : " Weij 
the body first in air, then in Vater ! ol 
senre what it loses by being weighed i 
water ; and by dividing the former w«gl 
by the loss sustained, the result is its sp 
cific gravity.** 

55. Every body, when immersed i 
water, loses as much of its weight as 
equal to the weight of a bulk of water « 
the same magnitude. 

96. If the same body be weighed i 
different fluids, the specific graviQr of tl 
fluids will be as the weights lost. 

S7. The specific gravity of bodies ai 
to oiie another inversely as the weights loi 
by immersion in water. . 

88. The instrument for comparing tt 
specific gravity of liquids is called the b] 
drometer. 

39. The hydrometer is used in breweri< 
and distilleries to ascertain the strengt 
of thmr liquors, and by the excise ofi 
cers to guage the spirits, in order to ai 



certjun iht duties to be paid ta.the re- 
venuew 

40. All bodies that float on die siufiiee 
of water diiplaoe as much fluid as is equal 
in weight to the weight of the bodies^ 
floating. 

41. Salt water is qiedfically heavier 
than fmsh or river water* 

42. The. specific gravity of the human 
body is found to be one-ninth less than 
that of common river water* 

4S. Peopkin danger of drownii^gshottld 
never raise their hands above the wat^n 
and then they cannot sink* ^ 

44« Clear waCer is always one-fourth 
part deeper than it appears to be. 

45. A ayphon is a bended tube with 
unequal, l^s. The cwse of its action ia 
owing to the piTessure of the atmoi^hera^ 
added to tlie preponderaui^e of weight in 
the longest l^g. 

46. The diver's bell is an emply vessel 
inverted, and made su0iciently heavy t€t 
sink in water. 
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47. Pnmpg for raising water are of 
two kinds; the sucking and the fordng- 
pomp. 

48. The water in a sucking-pump is 
raised from the well by the pressure of the 
atmosphere ; and it can be raised by this 
means about S3 feet. 

49. A forcing»pump is unlimited in 
regard to the height to which it may raise 
water. 

50. An air-vessel is added to s 
forcing-pump to give an equable 
stream. 

5U A constant stream is produced by 
means of two barrels, with pistcms moving 
up and down alternately. 

52. Plungers are pistons that nearly fill 
the working barrel : these do not act by 
the pressure of the atmosphere. - ' 

58. Valves are of varioius kinds: the 
best are technically described as the 
clack valve, the button-and-tail valve^ 
the conical valve, and the globular 
valve. 
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QwBstions and other Exercises on the 

» 

Science of Pneumatics, formed from. 
VoL Jf^qf. " SciBNTiFic Dialogues/' 

(Conversation I. What is meant by 

Pneumatics? , 

Will the definition given to a fluid com- 

* 

prebend tbe air ? 

Is air necessary to tbe existence €^ 
fish? 

What is the air-bladder in fish, and what 
are its uses ? 

Conversation II. DescrU)e, by means 

of Fig. 1, the structure and use of the air- 
pump. • 

How is the air taken away from the re- 
ceiver over the air-pump ? 

Can the whole of the air !be ex- 
hausted? 
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What is the cause of the misi 
appears on the inside of. the rece 
the exhaustion of (he air ? 

Repeat the lineaJ^j^JQc Darwip 
subject. 

How will Fig. i enable yon to € 
the resistance of the ahr? 

What facts are deducible from t 
pqpiment ? 

' Can you describe the experimeni 
guinea and feather, and tell noie wl 
calculated to teach ? — See Kg. 3. 

What do you mean by the p&il 
cal hammer ? — See Fig. 4. 

Conversation III.— —How is t 
wholly excluded from a vessel, as : 
tube? 

What IS the pressure of a coli 
quicksilver about 29 or 30 inchc 
equal to? 

Can you expiam the structure an 
ofasyripge? 

How is it proved that the syrin| 
not act by means of suction ?— See ] 



k 



PNBUMATUSk lill 

'Who diseofered Ibe weight and pn»- 

sure of the air ? » ! . 

Cbn^vermtion iy.«*^^-«EKplain the expe- 
riment illustrated by £%• 64 . . -. * 

V^iat effeet does Uie JMrenim of the Mr 

occasion in this instalibe? ' ,.< '■ 

How is the preMore iei^ihtiBed b^- the 
experiments with Elg* 7 ? 

Can you describe the experiment shmm 
by Fig. 8? 

Why is there a babble left mtthe top rf 
theglatts? 

What does the ei^erhneiiteKbibited hy 
J?g.9prore? 

Why can you not move the small 
gfaiss? 

Why could not suction produce die 
eJ t ect f ' ' 

How wffl you loosen and get away 
the small glass, that you cannot lift 
np? 

Conversation V. Exiriain the actioii 

of the leather and stone» 

Is it not by meMA ^ inotiMi illtfi; 

l2 
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^ildiien sometimei draw wmta 
straw from a spring ? 
• Explain the experiment ma 
transferrer, Fig. 10* 
. Do the same with the brass h< 
Figs. 11, 12, and 19. 
-jWbatis Fig. 14 meant to sk 

What is Fig. 15 mtcnded 
.'StralB?' 

How is mercury made to pi 
':n pioce of: witod ?— See Fig, U 

Chfwersation VI. How is 

of die. air ascertained ?-«-See F 

The air, in passing througi 
Orifice into a vacuum, makes 
noise : when the noise ceases, m 
pnove? 

How much does a quart of a 

How is th^, weight of th( 
Jubted? 

How does the barometer 
'weight of; the air ? 

Upon what does the ' inaccu 
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To bow gritftt A degree of exactness 
can a ▼essel be exhausted of ait by meatii 
of the air-pmnp ? 

How is that ascertained ? 

By how many turns of the handle of the 
air-pump will this d^ee of aecnracy be 
obtained according to the relations giTta 
in the €on?ersatioa ? 

What is the specific gravity of aur^ ectti^ 
{Mired with that of water ? 

Is that jEilways the weight ? 

C5wiwrj«ric»i VIL-^— What is the na- 
tulre of elastic bodies ? 

How is elasticity defined ? 

Do many bodies possess this property? 

How is the elasticity of the air demon- 
strated? 

What will Fig. S show in proof of 
this? 

Explain the experiment exhibited by 
Fig. IS. 

Can a shrivelled apple be made to lodk 
plump and fair to the sights and on what 
does it depend ? 

h 8 
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Why does ale that is mere 
put on the a(q[)earanoe of bmlij 
the exhausted receiTer of 
pump ? 

. What e£Pect is produced on 1 
other liquids by taking frmn i 
air? 

Bjr admitting the air again 
produce the same lively taste 
liquids that they had before ? am 
why so ? . 

What air is that combined wit 
How do you account for the 
by exhausting the air from i 
hand? 

How is. cupping performed ? 
How do the small glasses that 
in the operation act? 

Tell me what Fig. 15 is 
show. 

What experiment is shown w 
laid egg? 

'QmversatioH VIIL— *-^Iii wh 
does air differ jfrom other ^uids i 
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Is air esdly compressible ? > 

Show me how it is done. 

Explain the experiment exhibited by 
Rg. 18. 

Why are the lower regions of the at- 
mosphere more dense than those higher 
up? 

How is the density of the air illus- 
trated? 

What does the artificial fountain 
prove? 

Explain the action ct the fountain by 
Fig. 19. 

How is the rise of the water accounted 
for? 

What is the construction of the condens- 
ing syringe? 

In what respect does it differ from the 
common squirt ? 

To what extent can air be com- 
pressed? 

Are there different kinds of foun- 
tains? 
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Why do tihe streami coimng fiom ar- 
tificial fountains continually diminiBli in 
height ? 

Conversation IX, How is it pi^ovcd, 

that Various substanoes^ as metak^ stcmes, 
'9oe^ contain air ? 

Show the same of vegetables. 

What is inferred ttom this experi- 
ment? 

What is the explanation of the experi- 
ment with cork ? 

Can the same be shown 1^ a bladder ? 

Upon what does the ascent of ^inoke 
and vapours depend. 

Why does the smoke of a chimney some- 
times rise very high, and in a vertical 
direction ? 

What is Fig. 20 intended to show ? 

Explain the same by means of F^. f 1 
and 22. 

What is the experiment of lead and cork 
intended to prove? 
How is this explained ? 
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In what state is a pound of feathers hea- 
vier than a pound of lead ? 
: Conversion X.— — Upon what do the 
effects of the air-gun djejpend ? 

Will air-guns act like common guns? 

What are the characteristic^ of air-, 
guns? 

Explain the construction of an air-gun, 
by Fig. 2S. 

, -Does all the air of an air-gun escape at 
a single discharge? 

' Does . the strength of each discharge 
remain the same ? 
. What is the magazine wiud-gun ? 

Does air never lose its elastic power? 

How is it proved that air is the medium 
of sound? 

Why are sounds fix>m a distance heard 
so much plainer at one time than an- 
other? 

, Is great strength required to condense 
air? 

« Upon what does the power required for 
condensing depend ? 
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How may it be regulated to aay j 
degree? 

Is there any other body besides ail 
will convey sound ? 

Is the earth a good eotiductor ? 

What experiment is shoWB with ; 
of flannel ? 

Cofwenation XL««-*-»How is ibi 
produced ? 

Does gunpowder, wb^ fired in % 
produce any sound? 

Do you know what were Mr. G 
experiments on this subject ? 

Why do some bodies ^ve out a I 
sound than others ? 

"What is the cause of sound ? 

How is it known that the particles < 
inetal mote when a bell is stnidc ? 

At what distance has iK>aM 
heard? 

Can sound be conveyed further ak 
smooth or a rough surface ? 

Is water or land the better oottdod 
sound? 
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When a gdb ii ftp^ fit t 
do you keaf the fsoiind^ or see the flash 
first? 

At whatrate does light tfavd ? 

At whatMCe^docis sound'tniTd ? > 

Can this knowledge be applied to sny 
fiseftilpiirpOBe? 

Upon what does the mischief OccasioQied 
by lightning depend ? ( 

CktBl ydtt ase^rtain kt what distance you 
are from a thunder-storm ? 

Can this ^ done by counting the b^ts 
of the puke? 

Conversation XXL— -^Upon what does 
somdd^iend? 

Whatlcind of a wave is made in the air 
by sMnd? ' 

What circtmi«tanec!» are obserrable-in 
the wates iriade by throwibg a pebble into 
still Water ? 

-' H&w do yoii describe the iliatnre of 
sound? 

Vpoi/t wkrt'^rftatipjR^ddes the ^petiking 
trumpet depend ? ■ -■' 
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What is its oonstmction ? 

Were speaking trumpeU in use 
the ancients ? 

What other name has been gi 
speaking truDi{)etfl, and why were 
called? 

Can you explain, by a refere 
Fig. 24, how speaking figures ai 
structed? 

Conversation XIII.*— -*-Repeat 
description of Echo ? 

What is the cause of an echo ? 

How must the ear be situated to 1 
echo? 

Explain to me what is meant 
lines of reflection and incidence. 

In what case are they both the sf 

In what case are they not ? 

How is this illustrated by mean 
looking-glass ? 

Ixiok to Fig. 25f and see if yi 
explain its meaning ? 

Explain the di8tincti(Ui betweoi 
sound and echo ? 
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What is the cause of an echo being re- 
peated? 

In what case will there be no echo? 

What is the least distance at which a 
person most stand from the reflecting sab- 
stance to hear an echo ? 

Must"^ distance be increased if more 
syllafales than^ae are to be repeated? 

Carwersation XIV, Can you enu- 
merate some of the principal echoes ? 

Has the echo ever been applied to any 
practical purpose ? 

In what manner have inaccessible dis^ 
tanees been measured by the echo ? 

What is the circumstance that attracts 
attention in the whispering gallery of St. 
Paul's? 

How is that produced ? 

How must the persons be placed to hear * 
the whisper in the best manner ? 

What is the best medium as a conductor 
of sound? 

What instance is adduced by Dr. 
Hutton? 

M 
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Next to water what. ^ I)m ) 
ductor of sound ? 

To what di&tance )ias a wl^i 
eonYejred by means i^f a brick wf 

Upon what do muucal iuitnis 
pend for their sounds ? 

What circumstance is obser^ 
long cord stretched out betv«eeii t; 
be struck ? 

Upon what do the notes oC 
depend? 

How are the various sound 
Eolian harp e^splained ? 

If one of the strings of an B40 
is struck will they all vibrate ? 

How is this shown ? 

Is it necessary that the string 

be in unison to producie this effec 

. If a vibrating cord make IJ 

tions in a second^ what sounc 

yield ? 

Conversation XV.— —-What if 

'How are the effect* ai wind i 
experiment ? 



"Wbit jpiits the idr in motion so as to 
produce winds ? 

Ho# does heiit i»odace wind? 

Show me the experiment ^th a lighled 
tiq)er nt Ihe door, and exf^in the reason 
of the appearances. 

Upon irfiat principle does the smoke* 
jack depend ? 

Ho# Is idnd defined ? 

How is its direction denominated ? 

How many kinds of wind aire there? 

Does the wind blow in any part of th^ 
earlih in one direction only ? 

What is the reason of this? 

Explain this by the globe. 

Do transparent media receive heat ? 

Tell me then how the constant winds 
are to be ftdcotinted for. 

What other name have they ? 

Where do the periodKcai winds pre- 
? 

On what do they depend ? 

What othetnames hatre th^ ? 

Why are they called trade-winds ? 

k2 
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What experiment will illiist 
subject? 

Upon what does the Yariableni 
wuid m an island depend ? 

Has electricity any efiect in p 
wind ? 

Upon what may the sudden 
strength of a storm depend? 

By what methods can the vc 
wind, be measured ? 

What is supposed to be the 
velocity of wind ? 

By what law does the force of 
increase? 

Conversation XVI. — Why 
steam-engine called the most imp 
all machines ? 

In what cases is the steam-eng 
to advantage? 

When was the steam-engine in 

To whom are we indebted for 
covery ? 

How is the experiment with th( 
plained? 



WhM k med in the steam-engiM to 
make a vaouHtn? 

Cati yon repeal die lines (torn Dr. Dar- 
win's Botanical Garden on this subject ? 

'ttf to explain the stnicture and ac- 
tion of the engine finom the Figures in 
Plate 4« 

Show me the steam-pipe, and tell me its 



Which are the Bteam^vidves and what 
are die uses of them ? 

Show me the eduction valves' and their 
uses. 

What is that reptesented by /^ end for 
what is it used ? 

How is theair>pariip worked ? 

Is the great beam used for any thing 
else? 

Tell iQe how the valves are opened and 
ehut. 

Now describe the action of the engine* 

Qmwsrs^tioH XVII.— —[No questions 
can be formed on this Qmversation better 
tlum those in the bbek.1 

M 3 
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Qmversation XVIIL To i 

the steam-engine first applied ? 

In what lines does Dr. Darwin 
this? 

Has Mr. Boulton applied this 
to any particular purpose? 

How is the power of the steal 
estimated ? 

To what uses is thesteam-engim 
in Whitbread's brewery ? 

Can you repeat the lines by Dr. 
in which he anticipates a still fiii 
[[ v.- tension of this useful power? 

Is not steam sometimes prodi 
very dangerous consequences ? 

Can you recollect any instance 
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^■tf kind? 



';;:.!: For what is Papin's Digester us 



;. . ! 'i How is it made ? 

.■i . ir : 
• ■ » • 5" 



,.,... What kind of valve is used ir 

:'f^% gester? 

Can you, by Fig. 26> show 
water is raised to any degree of h 

What additional pressure is ret 
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give water a heat dduble that of boiling 
water? 

Conversaiwn XIX.— —What i» the 
construction of the barometer ? 
• Efliplaia how it is made by Fig. 27. 

For what purpose is it used? 
. What is the reason that water stands in 
a tube open at one end, provided that end 
be plonged in a vessel of water ? 

Why does water stand S^ feet^ but the 
mercury only 29 or SO inches ? 

How much heavier is mercury/than 
water? 

Who discovered the principle of the ba^ 
lometer ? 

Did the inventor apply it to discover 
the changes in the state of the air? 
. How would you define a barometer ? 

When does the mercury rise- and wheii 
doesit &I1? 
t What is meant by the standard altitude? 

What is the scale of variation ? 

How much does the height of the mer« 
bury vary in this country ? .^ 






In what parts 6f tfce ifoAd is die van 
lion of the mercury tl^e least, and in wb 
is it the greatest ? 

Of what ase is the vnnier f 

Can you explain its application I 
Fig. 28?* 

Repeat Dr. Dar#in's lines desGripti 
of the barometer ? 

Cmoersatim XX.— —How is the hdgl 
of the atmosphere disco?ered ? 

^What is thi^ specific gravity of the s 
when the barometer stands at 30 indies 

Is the atmosphere equally dense at i 
faagfats? 

What is the height of the atmosphe 
estimated at ? 

Is the barometer applied to any thii 
else besides that of showing the dianges 
the pressure of th6 atmosphere ? 

How much is it ascertained that the me 
cnry of the barometer fidls in ascending i 
eminence of 100 feet perpendicular ? 

*Uere the bestkiad oC cywninii^wR '^ \»t towi 
tbe roJnme. 
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• Cad jrou repeat the lines from Lofit's 

Eudosia wjuch describe the pressure of the 

atni04)here on the human body ? 

; . How much weight does a full grown 

person sustain from the pressure of the 

atmo^I^ere? 

Cofwersaiion XXL* To what is the 
thermometer applied ? . 

How is it constructed? 

How were thermometers formerly 
made? 

Upon what principle does the mercurial 
thermometer depend? 

What does the thermometer indicate ? 
. A^ccording to Fahrenheit's thermometer, 
what is the freezing-point and what the 
point of boiling water ? 
: Is the beat of boiling water always the 
same? « 

. .. Look to Fig. 29, and explain the con- 
struction and graduation of the tbermome-* 
ter. 

What is the utmost extent of the mer; 
thermom^er|. and why ? 
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tkmvefstttkm XXII.-— -Can qoicktili 
be compared with odier metab? 

Are all bodieii in nature capable 
elistiDg in the solid) fluid, and aerifoi 
slate ? 

In what parts of the earth does it rait 
if ever freeze? 

Under what circumstances does it ti 
dom freeze here ? 

What is th^ coldest and what is H 
warmest part of the 21 hours ? 

Does bra^s require a great heat tomdt i 

Can heat higher than boiling mercu: 
be ascertained by any mode? 

What is the construction of Wedg 
wood*s thermometer ? 

How is it used ? 

Ta how many dfegrees of Fahrenhc 
does one of Wedgewood answer ? 

What is the difference between Reai 
'mur*s and Fahrenheit's thermometer? 

How many degrees of Fahrenheit nai 
one of Reanmut^s ? 

What is the rule br canTerting tl 
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Hav ii the oparatioA tif^^e9tdp md .bow 
are the degrees on Reaumiir .converted ta 
those ai Fabrfiih^t ? 

ComuTM^MVi XXIIL-*-^What do you 
mean by a pyr(Hneter ? 

'Exphia the structure and use of that 
represented by Fig. 30. . 

For what is the hygrometer used 2 
. Upon what principle does the common 
weather^house act ? . . 

Gan. 3)Km tell how the hygrometer (Fig. 
SI) acta? 

What effect has moisture on packthread^ 
catgut, &c. ? 

i^iow me how the hygrometer (Fig. 32.) 
acts. 

How can q>onge be made into an hygro- 
meter? 

What else is mentioned as well adapted 
to the purpose of an hygrometer ? 

Conversation XXIV.«— ^^For what puiu 
pose ia the rain-gauge nsed ? 
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How does tfa»€ lust which -fiPitipreflieXiUA 
ifiFig.S*? 

What propor^Mi do all plane surfaces 
bear to one another? 

How is the rise of the water noted? ' - 

To what degree of accuracy can the 
quantity of rain be measured?. . ^. 

Can you explain the structure of the 
other rain-guage ? 

Name the different instruments used in 
comparing the changes of the atmoq>here. 

How should the rain-gauge be fixed? 

Is there any difference in the quantitf of 
rain collected, whether the gauge atand on 
the ground or on a building considerably ^ 
above the surface of the earth ? 

What does the rising of the. mercury 
presage ? 

What does its falling denote? 

According as the mercury stands convex 
or concave what weather may be expected? 

What. does the fdling of the..nfercniy 
iadiCBie in .very hot weather ? / 

What doesiU rising mdkat)eVa:!mi\Hja!^^ 
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If the m^cury rise in a continued frost, 
what niay be expected ? 

When may bad, and when &ir weather 
be expected? • 

When may a continuance of fair weather 
be expected ? * . 

When may much wet be expected ? 

In examining the scale, what is to be 
attended to? - 

When may high winds, and when heavy 
showers be expected ? 

What is the sign of fair weather ? 

On what occasions is the mercury the 
highest? 



Questions made from the Appendix. 

What causes determine the distribution 
of heat over the earth's surface ? 
Upon what do these depend ? 
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Is the. beat of the loDg^Bt diy gi 

St. Petersburg or at Paviai aod 

degree? . 

How ai'e the efiects of the infli 

the dun modified ? 
How does the sea preserve a no 

temperature? 

. What effects are produced b; 

continents and very high mountaii 
What is the effect of evaporatio 
At what rate is the diminutioii < 

with respect to the elevation of pli 

'. What are the variedes of temf 

on the surface of the earth ? 
How have the climates of Ei 

countries been improved ? 
What effect has humidity on th 
What is dew, and how is it forr 
What is the probable constru 

the meteoric etoties? 




Some of (he leading Dslnrimioits ani 
FACts^ eapbmed and illusttisted in 
Vok iK wMch it is itcommended that 
the Pupils should commit to. Memory. I 

t'NEUMATICS. 

I 

1/ Tbe>ff49oe of FiMiniUes treat* of 
the iMdkMtfeai propdrtki^airw 

'2. Air ikv MdUt atad nrntfoM idbstioice, 
as well as water and other fluids. - 

S. Tho i&Tkitnli^ of tbi^ Mr is dwiii^ to 
its transpareney. 

4. Air pOMesses weighty oompre^ibility, 
4tid «lMiicity, 

5. The pressure of ^ atmosphere h 
equal b> the pressure of n colamn of water 
Xt or Wi feet high, or to a oolamn of iner^* 
cury about 30 inches high. 

6» The Torricellian experiment proves 
there is no such a thing as suction. 

7« The pressure of the air is nhowu by 
tarloUi^ (Mcperinmits. 
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8. The weight ofthe air is dem< 
by experiments. 

9; The density and elasticity q 
are in proportion to the force ; i 
presses it. 

10. The elasticity of the aii 
human body is shown by experi] 
the air-pump. 

. 11. The opecation of Clipping 
on the ela3tieity ef the air in (be. 
.' 12; Thef dentilylof the air 4i 
upwards. .*:,.'. 
( la; The air-pninp is a macbiu 
hausting the air from vessds*- : 
/ rl4.. A Tacuum ii a space empti 

15. Artificial fountains m^ 
means; of compri^iaiisidn . 

16. The height to which artifii 
tains ascend depends on the quant 
forced into the .vessel. 

17. Theiftscent of smoke and 
depends. on the density of the air 

IS. A piece of cork and a piee 

exactly balanced in the airj b^ 

daced under the reicwet ot vcv i 



and the fttr taken away, th« cork will ap^ 
pear the heatiest body. 

19. The effects of the air-gun dqiend 
on the elasticity and compression of air. 

it). Aif-gmis will answer the same pur- 
poses as fowling-pieces. 

81. Hie air presses upon erery body 
immersed in it, and on every side. 

82. Axt is the medinm tof sound; and 
sound is increased in proportion to the 
density of the air. 

83. Thunder is produced by the con- 
cussion of two bodies of air. 

2i. All sonorous bodies are elastic, the 
parts of which are made to vibrate by per- 
cussion. 

85. The vibrations of a bell are invisible. 

86. Sound can be heaxd at a great dis- 
tante when it passes over water. 

27. Sound travels at the rate of 1148 
feet * in a aecond of time : henoe is easily 

* Di. Gregory ba» shown that the YeiooSlj of sound 
varies a liltle, in consequence of changes of temperature. 
See bU editiMi of Hottoii*s Coutst, Vol, li. i^ iet< 
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found the distance of a storm, wb 
panied with thunder and li^tnii 
distance of a ship in distress by 
of her guns. 

28. Sound is the eflect produc 
ear by the undulations of the air. 

S9. When these undulation 
against any sur&ce adapted to the 
and are reflected back, an echo is { 

50. For an echo to be heard 
must be in the line of reflection. 

51. There can be no echo u 
direct and reflected sounds follov 
other at a sufiBcient interval of ti 

32. For an echo to be distinct 
fleeted sound must travel over, 
127 feet more than the direct,. 

SS. If many syllables are to be : 
the distance must be increased in 
tion to the number of syllables. 

84. The echo has been appL 
measuring of inaccessible distanc 

S8. Water is the best cond 

sonad ; and next to this is stone. 

36. Wood b BOii0U)fW> wA ^ 
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most agreeable Ume^ which renders it so 
well adapted for musical instruments. 

37* The notes upon a violin depend upon 
the different lengths of the strings^ which 
are varied by the fingers of the musicians. 

38. All the strings of an Eolian harp 
will, if set to the same note^ vibrate by 
striking one only. 

39. Air in motion constitutes wind. 

40. The principal cause of wind is heat 
communicated by the sun. 

: 41. The smoke-jack acts by the force of 
the air of the room, which, being rarefied, 
ascends the chimney and strikes upon the 
vanes of the jack. 

42. The directicm of the wind is deno- 
minated from that quarter firom which it 
blows. 

43. There are three kinds of winds; 
the constant, the periodical, and the vari« 
able. 

44. On the sea-coasts between the tro- 
pics, the wind blows towards the shore in 
^e dayi and towards the sea by night* 
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4fi. Machine used Ibr tneftiu 
force of the wibd are tailed wibc 

46. The fdree of tfa^ wind inc 
Aid sqimre of the vdocity. 

47. BarottKetetd are instntm 
measuring thto weight or pressai 
atfaiosphere* 

48. The Torricellian tacuut] 
empty space in the upper part d 
rometer tabe. 

49. The standard a!tiiiide cf I 
cury flactvmtes in this obtmtty be 
and 31 inched. 

50. Within or near the tropic 
but little variation in the height of 
ciiry of thie barometer in all weatl 

si. Tlie vernier is an itoath: 
show the fluctuation of the mercu 
hundredth pait of an inch. 

59. Air is about MO tinges ligl 
water. 

5S. The barometer has been ^ 
the ttoeasuring of altitodeiu 

Si$ A CCUQQOft tittd^WMllbc 
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the pressure of the air a weight equal to 
nearly IS tons. 

55. The thermometer is intended to 
mark the changes 19 the temperature of 
the atmosphere. 

56. The mercury, or other fluids used 
as thermometers expand by heat and con- 
tract by cold. 

57- All bodies in nature are capable of 
existing in a solid, fluids and aeriform state. 

SB* Wedgewood*s Thermometer is in- 
tcoided to meastgre those d^rees of heat 
which are above boiling mercury. 

59. Each degree upon Reaumur's ther- 
mometer is equal to 2^ of Fahrenheit's. 
. 60. The pyrometer . is. a machine for 
measuring the expansion, of solid sub- 
stances by heat, and is contrived to mark 
the smallest expansions possible. 

61. The hygrometer is an instrument 
ixmtrived to measure di^erent d^ees of 
moisture in the atmosphere. 
/ 69., The raiQrgAUge measures the quan- 
tity of rai|i ffdl^ on one particular spot 
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Quesiions and other Exercises &n ik 
of Optics^ Jbmed frtm ViA 
^« SclBMTiyic DiAlOflldw/* 

Contferiathn L*— ^Of what do 
consist ? 

Are the pftrticles of l!]{ht t^rjr m 

From whence d6e8 light ptoceei 

Who dwcoterfed thfe velocity < 
und b;^ ivhat tA^m NH^as the rii 
itottd^? 

How mnth haUv dtyeii li^t tra^ 
a ehhiiM^ball ? 

What IB t>r. Akenside*8 tdtijet 
this subject ? 

Rt|)eat the lineft in mhkii it is Mf 
and iko thb iiti«« by Dt^f Tdoiig/ 



How is il proved that ibe pa?tiel^ of 
light maw in «U dilreolioQB ? 

In what proportion is the inteoAity pf 
l^^reekoofid? 
^ Explain what you mean by tbM? 

How doetUgblmo^e? 

What experiineiU pf oy0& this ? 

Cotwn$aiim Ih^yn-r'Ho^ vi i^ ray of 
U^t deacriU^d? 

By whfit mMBii^ dq W€) p^.qbjecti ? 

To what it the «og)e of reflection 
equal ? 

What do 3^tt mean by incident rays? 

Wlial it meant by reflected tayt ?. 

TcU me bow the iiaUire oC incident and 
re%dted ray« is iUuitrated by Ih^ Ipjokipg- 
giaBi«^-»^See F^. 1 ; but the best iUustra- 
tion w31 be by meant of a lookini^laaei 
actoaUjr* 

1 Ckm^arsotiofillh^^'^Why doea the glas^ 
in the window refleel the niyt c^ ligHt ? 
' Doet all gbkBs reflect in tome in^^ature 
theraysofirgbt? 

In looking at a looking-glaaa wbtfoa it 
the image of yoiimctf (mmdl^ .\ 
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What is meant by a medium ? 

What constitutes the excdlei 
medium ? 

How do the rays of light pass 
different media? 

What is meant by refraction ? 

Explain this by Fig. 9. 

When does refraction take pla< 

What is the rule when a ray 
passes from a rarer into a denser n 

What is the rule when it passe 
denser into a rarer medium ? 

What experiment is exhiUted : 
of this? Let it be explained by 1 

In what direction do we see an' 

Explain the experiment shown fa 

Conversation IV. Show me^t 
how the principle o( rdraction w 
a straight stick in water appear crc 

How much higher does an o 
water appear than it really is ? 

If ft ariver or other clear water hi 
de^ how deep will it appear to 
mon- observer? 
Prove this by txpenxa«ul% 
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Can you judge of magnitudes as well in 
water as in air ? 

Cbq you tell how the deception of the 
appearance of two pieces of money, when 
there is but one, can he explained ? 

What has the principle of refraction to 
do with regard to the sun ? 

Explain this by means of Fig. 5. . 

Does the sun ever ajipear to he in that 
part of the heavens in which it is not? 

To tlie inhabitants of any part of tlie 
earth is the true and apparent place of 
the sun the same? 

Why does the moon appear larger when 
it is near the horizon thnn when it is higher 
up in the heavens? 

Conversation V, Wliat do you mean 

by a pencil of rays ? 

What are parallel rays ? 

What is mennt by diverginf^ and con- 
verging. raya ? 

Explain this by Fig.,6,. '■■ ; ■. y'^^^-k:/?- 
. What is fi leua ? . ; , ^^' Xj* ^fl^Ti 
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How many kinds of lenses tl 
and what are their names ? 

Point them out by Fig. 7. 

What is the focus ? 

Point it ont by Fig* 6* 

Where do parallel rays foliinj 
plane convex lens meet? 

Where do thfey meet in a doable 

What is the reason of it ? 

Can you tell me the rule fot* fiti 
focus, if the two sides of a doubh 
ai^ of difFerent curves? 

Show this by Fig. 8. 

What is the princi{>le of the 
glass? 

Do you know how to calculate 1 
of the heat collected in the focus oi 
ing glass ? 

What was the size of Mr. Parki 

What effects were produced by 

Are white substances ^d wat^ 
' aiiBected by the lens? 
'••' iSmversaiion VI.— l>oes tb* 
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tude of the pupil of the eye make any diP» 
ference with regard to . the appearance of 
the object ?-^See Fig. 9. 

What effect doee the loagmtude ao^ 
brightness of an object produce ? 

As the rays passing thfough a double 
convex lens meet in the focu$, what wU 
happen if there is nothing to recc&Ve them 
there ?-^See Fig. ^ 

What eSoct will be produced, if a oandle 
is placed in the focus of a double couTts 
lens? — See Fig. 10. 

What will be ^he effect^ if it be put 
nearer or farther from the lens than the 
fixsus ?-^See Fig. 11. 

What is the cause of an inverted image ? 

Can you c^xplain this by Fig. 12 ? 

What is t|ie nil^.for findfaig the distance 
of the picture from the glass ? 

Cmoersaiion VIL-*— *^How is it known 
that the image of a candle, when re- 
ceived through a convex lens, wUL be 
iqverted? 

What is the appearance of an object seen 

o2 
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through a very small aperture, 
is the reason of it ? 

By looking at a small print 
pin-hole in broHH paper, what : 
produced ? 

What is the scioptric ball, anc 
it represent ? 
• Explain its structure. — ^See I 

How is it compared to the e} 
' What is the chief defect in tl 

* 

ball? 

How is that remedied ? 
*■ What is the virtual or imagir 
Explain this by Fig. 14k. 
Is there any similarity in the 
of the convex and concave lensi 

Conversation VIII. -Do yc 

the lines of Milton deploring 
his sight? 

/ How is the importancedf light i 

' Of what advantage is the atmi 

../Would not the sudden transi 

light to darkness, and the reven 

iacon? eoitiil ? 



How should we be benefited by the 9un 
if there were no atmosphere ? 

Islighta simpleoracompoundBubstance? 

Into how many cdourtcan a ray of light 
be divided ? 

Rqaeat the lines from Thompson on this 
subject. 

What is the oblong spectrum on which 
the colours are painted called ? 

Have all philosophers admitted of seven 
eolours in the rays of light? 

Can a white be produced by mixing the 
other colours ? 

In what manner is that done? 

How is the rainbow caused ? 

Camersaiion IX.— ~- What description 
does Hughes give of colours? 

How are colours supposed to exist ? 

By what do we judge of the colour of 
objects ? 

How do you account for the whiteness 
of paper or snow ? 

From what does the whitaiess pf the 
sun's light arise ? 

o 3 
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I 'How i^ that proved ? 

To what are we indebted for al 
eoloprs exhibited in nature? 

Repeat Malletfs lines on this si 

Are the vegetable and animal 1 
indebted to the light for theur v{ 
lours? 

What is the theory of blanching 
cabbages, &c. ? 

What makes the different pai 
same flower, as the heart's-ease, 
ent colours^ 

How does Mallet describe the 

Do all colours depend on the 
of the several coloured rays of li 

Do some transparent media r 
colour and transmit another? 

What is Mr. Delaval's theory 

Of what colour are the origins 
all substances ? 

Conversation X. ^What is 

tific name of a looking-glass ? 
' Of what are;inirrOrs made? . 

How manv kinds of mirrors i 
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What is the general riile with regard to 
the angle: of : reflection ? 

Is this role applicable to mirrors of all 
kinds ? 

. Of what length '. must a looking-glass 
be for a person to see his complete 
image? 

In looking at your image in the glass, 
how much behind the glass does it appear 
to stand ? 

Can you explain for what Fig. 15 is in* 
tended? 

« What is the appearance if you walk to- 
wards a looking-glass ? 

What is the reason cf the double image 
in the looking-glass ? 

How do you explain the expression, 
*< An image formed behind a reflector ? " 

How much light does a plain mirror re- 
flect? 

Have not mirrors been applied as bum** 
ing-gl asses ? 

ConversatianXL — i-rWhat are concave 
mirrors used for ? 
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Doyooknew how tofindlha 

parallel rays of a ooneove ndrrop 

Are all the rays that proceed fi 
lestial object to be deemed paralU 

Doi^ft the same bold with regai 
restrial objects? 

Explain this by Fig. 17. 

Is the image formed by a Qono 
ror erect or inverted ? 

Conversation XII. ■ How an 
is the image formed in a concave 

Let this be explained by Fig. 1 

What is the rule for finding the 
at which the image of an object is 
from the mirror? 

Can concave mirrors be applied 
ing-glasses ? 

Is the image formed by a eoncav 
always before it;? 

In what cases is the image be] 
mirror? 

What is the effect of a can(9e^ i 
in the focus of a concave mirror? 

ConversattQfix XIII,--«^Ixx)k tc^ 
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and tell me how it is that the images of 
objects seen in convex mivrors. are less 
than the objects themselves.* 

Explain what is intended by Figs. 19, 
20, and 21. 

Conversation XIV.- — -^Explain what is 
meant by Fig. 22. ♦ » 

What is tfae'appearance, if'A person 
walks towards n convex spheridal reflector? 

Does the distance of the image increase 
in proportion to the distance x)f the object ? 

What is the difference between convex 
and colicave reflectors?'. 

To what uses have convex 'feflectons 
beeh applied? : !; . v 

What are concave mirrors used for ? 

Explain Fig. 23. 

Explain what; is. meant by Figi 24/m 

How are anamoiphoses produced ? 

Conversation XV.-*— *-Of what is the 
eye composed? — Let the pu|]il point out 
all the parts in the JB'igs. 25 add 26. i 

• * f *» 

/ - . . ■ ' • ' 

* Hie proper examinations on this Conversation, and 
in some it^et pArt» 6f the tolmiTe, Can oaiyH Utkdn^ 
bom the volame itself. ^ ^ - 
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Which is the sclerotica ? 

Which 18 the coniea^ and wfa 
called ? 
. Which is the choroidea ? 

Which is the part called the ii 

Why it this larger at one tim 
others ? 

Why do we feel uneasineas, i 
saddenly iatrodneed to the light i 
ing been some time in the dark ? 

Which is the retma^ and wi 
use? 

For what are the hnmoura < 
intended? 

What are the names given to 

Which is the vitreous bumouTj 
is it so called ? 

What is the crystalline humou 

How it the aqueous humouc si 

What is the optic nerve for ? 

Describe the uses of the eye4) 
eye-lidsy and q^e*lashes. 

Conversation XVI, How is 

of any olg^ paiotod o^ Uiq x^ 
eye? 
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Show me^ by pig. SY^ how the rays of 
light are refracted ia passing through the 
diiFerent humours of the eye. 

Do ttU this hBinottn refract the rays of 
light, and which has the grehtest effiict 
upon them? 

How is it that we see the images of ob- 
jects in the proper erect positioni idnce 
they are inverted on the retina ? 

Is there no difficulty in reconciling this 
theory to objects never seen bef<H:e ? 

Why do we not generally see o|br)ects 
double? 

By what means do we see objects double? 

Conversation XVII.— —In what way do 
spectacles assist the sight ? 

Of what form are spectacle-glasses? 

Eitplaki, by i^g« 28» how a person may 
have his sight assbted whoie eye. In ^M 
flat. 

Why do the peo]^e tiy many pair of 
spectacles before they suit themsdv^ ? • ' 

Explam, by Rg; «9> how a person With 

eye* imi romd^otid itoeet mth a remedy 
in tpectadoB ? 
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Why do some old people,' in es 
small objects, hold them at a dista 
the eye ? 

. Why do short-sifted people I 
jects close to their, eyes ? 

Explaui this by Fig. 30. 

Why do people who were shoi 
while youug see better as they ac 
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Conversation XVIIL 
rainbows seen ? 

JElepeat Mr.- Thomson's descr 
one. 

' By what is a ralnboVir occasio 
on what does it depend ? 

How many colours are ther 
rainbow ? 

• Do you know any artificial ' 
wb^ch you can call to mind the c 
the rainbow ? 

, Qapyou.e^pl^in, by Fig* SI, 1 

of ligl4.is divided by the prism ? 

/ Why is.thp ii^agft.Qbtong? . 

V Show,: by FJg^Sft hm f^J^'^ « 

to the rainbow ? . . ; 
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At what particular angles are the colours 
formed? 

Does the situation of the rainbow vary 
in proportion to the height of the sun ? 

Is the rainbow ever seen below the 
spectator ? 

How do you account for the upper 
bow? 

Show how it happens, by Fig. 33* 
. By what means is the image of the rain- 
bow preserved perfect and constant? 
. How are artiQcial rainbows produced ? 

Conversation XI X.— — How many kinds 
of telescopes are there? 

What is the principle of each ? . 
.,.pf,what does the refracting telescope 
consist? 

For what are tubes meant? 

Explain the construction of that repre- 
sented in Fig. 34. 

What is the form of the object-glass ? 
. Try. and eKplain the several lines in the 
Figure. 

Why is it necessary to draw opt .the 
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iiabe* of a triMMpsd 10 iidft^ ll^ 

to the eyes of different people ? 

usedywd ^»imt «re the McMaitf^j 
in than? 

What is meant by the 
tiew? 

Can you, by Fig. 35, show ho' 
of vie# is ittcrMBed ? 

H(ow is ifae BMigiiUy ing pow^ 
scope calettlflHed? 

Do telescopes tepresent tern 
jeoUmanr or larger? 

How is the magnifying powei 
scope increftsed ? 

How ^re refraeting tdesc 
tended for viewing terrestrial ob 
structed? 

Do f(m know how an ep^i 
constructed ? 

Whm h meam by h ftlghl^l 

ConverMim XX.^^-^^Wbai 
, peculiar advantages of a reflex 
ieo|)e? 
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C^ you point out the coBstructiou of 

ope by referring to Fig, S6? 

l{ow i» tbem^gnifyiog power of the re- 
flecting telescope estimated ? 

How ift that done by expc^riment ? 

What is the size of Dr. H^rscbei's 
gfftud telescope^ and how maxiy timet ^es 
it magnify? 

Iq what Knes do^ Br. Darwin refier to 
the discoveries of this great astronomer ? 

ConversiUi&n XXL**^*-^Foif what ia the 
microsco^ used ? 

Why do minuteotgects app^r ndagnified 
by viewing them through a aoiall hole ? 

Why is not the object magnified if you 
look through the bole at $€M»e inehea dtih 
tant from the priot ? 

Kiqplain thiU by Fig9/37 and $$. 

Of what does the single Bucrosec^e 
consist ? 

What advantages are derived from tbtt 
instrument, and why ? 
. What is the rule.for finding the magni- 
fying power of a reading^bst? 

p2 ^ 
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To what extent has Dr. Hod 
the powers of these lenses ? 

Describe the mode of mak: 
lenses. 

Describe the microscope reprc 
Fig. 39. 

How ma^y glasses are th^re 
pound microscope? 
* Can you explain the constrt 
Rg.40? 

How is tW magnifying powe 
compound microscope calculated 
i Explain the structure of the 
croscope.-^— Fig. 42« 

Upon what does the magniiyi 
of this instrument depend ? 

For what purpose is it calculal 

Give me Mr. Browne's dei^n 
the miscroscope. 

Conversation XXII. Can 

scribe the structure and uses of ; 
obscura ? 

What things are necessary to < 
interesting' ptctnre ? 
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How is the portable camera pbscura 
constructed ? 

Of what does the magic lanthorn con- 
fdat? 

Hqw are the figures placed for the ima^ 
ges to be erect? 

In what does the magic lanthorn differ 
from the phantasmagoria ? 

In the latter the images appear some- 
times to be receding and at others ap^ 
proaching ; what is the cause of this ? 

Illustrate the nature of the multiplying 
glass by Fig. 41. 
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Some of ilie leading Definitions 
Facts, explained and illusiraied k 
Vol. V9 luhich it is recommended that 
the Pupils should commit to Memory. 

Optics. 

1 . Light is supposed to consist of incon- 
ceivably small particles, prcjected from a 
luminous body. 

2. Light proceeds in straight lines from 
the luminous body. It travels at the rate of 
about 200,000 miles in a second of time. 

3. The intensity of light decreases as the 
square of the distance from the luminous 
body increases. 

4. When light strikes obliquely upon a 
surface, it is so reflected, that the angle ol 
reflection is equal to the angle of incidence. 

5. The properties of mirrors depend on 
reflected light, 

6. Whatever suflers the rays of light tc 
pass through it is called a medium* 
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. .7^ All transparent fluids are called 
media ; and the more transparent the body, 
the more perfect is the medium. 

8. When rays of hght are bent out of 
iheir. course^ on entering a denser or rarer 
medium^ they are said to be refracted. 

9. When light passes out of a rarer 
into a denser medium, it is drawn to the 
perpendicular. 

10. When light passes from a rarer to 
a denser medium, it mov^ts in a direction 
fartheryrow the perpendicular. 

.11. We see every thing in the direction 
of that line in which the rays approach lis 
last* 

12. Refraction takes place in all kinds 
of glass ; but in glass that is thin it is ge- 
nerally overlooked. 

13. The image of an object seen in 
water always appears higher than the ob- 
ject really is. 

14. We cannot judge of distances or of 
magnitudes so well in water as in air. 

1 5. By means of refraction the sun is 
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[I teen every clear morning lenmral 

h before he eomes to the horizon, an 

' j after he sinks beneath it in the ev 

I 16. The sun is never seen in tl 

in the heavens in which he appei 

17. A pencil of rays is any ni 
rays that proceed from a point. 

18. Parallel rays are such at 
ways at the same distance from ea 

19. A lens is a gla$9 ground in 
tain form to coUect or disperse th 
light. 

% so. The force of the heat col] 

y^ the focus is in proportion to the 

•|.! heat of the sun as the area of the 

ilii to the area of the focus, 

2\. As an object approaches i 
;{ij lens, its image departs from it. 

22. CcMivex lenses collect the 
light, or make them converge to f 

23. Concave lenses disperse th 
light 

24. The focus of a double 
hm is at the distance of the i 
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convexity; and so is the imaginary focus 
<af' the double eoncave lens. 

25. The focus of the plane coDvex is 
at ihedistance of the diameter of the con- 
vexity. ■ ' ' ( ■ 

26* The images dfobjects placed beyond 
the focus of a convey lens are inverted, and 
real. 

'27. Light is composed of seven colours. 
'.^..The rainbdw j^ owing to the mp9r 
ration of the. rays of li^ht into \U primi- 
tive colours, by the drops of fi^lling. rain. . 
-'29. All colours are 6upposed\to. eicist 
!cmly in the light pf luminous bodies. 

so. We judge of the cplour of objects 
from the reflected rays. 

31. The whiteness of paper is occasioti- 
ed by its reflecting the greatest part, of all 
the rays that fall upon it. 

32. Many transparent media reflect one 
colour and transmit another. 

33. In all mirrors the angle of reflec- 
tion is equal to the angle of incidence. 

', 84^'. In a concave miiTOr the image 
is less than the object, wh«a tbft ob^j^^ 
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is more remote from the mirror 
centre of concaTity, and the ima 
tween the object and mirror. 

65. If the ob^t is in the cen 
the image and object will coin 
nearer the glass tlum the centre^ i 
will be more remote and bigger 
object. 

96. The image formed by % 
mirror is always before it, except 
object is nearer the mirror than 
cipal focus. 

87. The human ieye is an (^ 
strument, consisting of three e 
three humours. 

38. The humours of the eye re 
rays of light like glass lenses. 

39. The retina receives the ii 
objects produced by refraction* 

40. The optic nerve convey« 
brain the sensations produced 
retina. 

41. Spectacles are intended u 
the light and brng it to a prope 

ofconretffjtaty. 
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IS0 CdBvex glasses, ar« Ufied wheq tb^ 
eyes are too flat ; ud concave glassei^ ai^ 
used when the eyes are too round. 

43* There are generally two rainbows 
seeli at the same time. The bright one is 
^odUced by one reflection and one refrac- 
tion : the faint one 14 occasioned by two 
l*cflections JEind two refractioos. 

44. There are two kinds of telescopesy 
the refracting and the r^ecting : the for- 
ner depends on lenses for its operation} 
the latter chiefly upon mirrors. 
., 45* Refracting telescopes mre used prin- 
cipally for viewing terrestrial objects ; but 
the reflecting telescope isuaed forastrono* 
mical purposes. 

46. Telescopes, in general, represent 
objects to be nearer, not larger. 

47. Acromatic telescopes are such as 
have the glasses so contrived as to correct 
the unequal refraction of the rays of light. 

48. Microscopes are instruments for 
viewing very small objects. They appa- 
rently magnify objects^ because they enable 
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US to see them nearer without d< 
the distinctness of vision. 

49. The single microscope cc 
only one lens. 

50. The camera obscura is cor 
exhibit, in a room, a picture of a 1 
or other objects without. 

51. The magic lanthorn : is 
machine intended for the amuf 
young persons, by magnifying pai 
glass ant} throwing their images <: 
screen in a darkened room.. ' 

:52. The phantasmagoria is i 
magic lanthorn, whidi caus^ tb 
to be thrown upon a thin 'screi 
placed between the lanthorn i 
tator. ' . 
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Questions and other Exercises on Mag« 
NETisM, * formed from Vol. V. of " Sci- 
entific Dialogues." 

Conversaiion. I. What is the prin*- 

cipal property pf the magnet ? 

r How weje voyages made before the 

magnet and its properties were icnown ? 

When wjEi8.it discovered? . . 
•: In what docs the directive power con* 
sist? 

How are tjie north and soutli poles of 
a magnet distinguished ?: 
. In wh^t way wpu}d a. mariner be di- 
rected by the ^)agP^ if he wished to 
sail from 'apy^port .i|i a direction due 
west? ]-:.:■;:(: '..U'i'j ci;: 
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Is this different at different times and 
places?. ;:,:!* 

How is a globe, having a compa^ 
attached to it» to be set due north and 
south ? 

What 19 meant by the dipping of the 
needle? :: ; .•• 

Does this vary in different places? 
\ What experimentisbowa this property ? 

Do you recollect in what particular^ 
ielectridty: and otiagnetiam agree? : 
; In what particulars do the! magnetic 
and electric powers differ ? ' . . 
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Some of the leading Definitions and 
FactSi explained and illustrated in 
Voln V. which it is recommended that 
the Pupils should commit to Memory. 

Magnetism. 

1. The magnet is a mineral body of a 
dark brown colour, and has the propmrtj 
of attracting needles and other small iron 
or steel substances. 

2. The cause of magnetism is unknown. 
S. The directive property of the mag^ 

net is that by which mariners are able to 
conduct vessels through the seas. 

4. The magnet, or a needle robbed 
with a magnet, freely suspended, always 
points nearly north and sooth. 

5. Every magnet has two poles. 

6. Iron and steel can be rendered mag- 
netic ; and bars thus prepared are called 
artificial magnets. 
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7. When two magnets are brought 
near each other, their poles of the same 
name repel each other; but poles of dif- 
fcrent names attract each other. 

8. The attraction is strongest at the 
poles, and it diminishes in proportion to 
the distance of any part from the poles* 

9. The attraction between the magnet 
and iron is mutual. 

10. Magnetic attraction is not dimi- 
nishedy or any way affected, by the interpo- 
sition of any kind of bodies, except iron* 

11. The earth itself is supposed to be a 
great magnet, having its poles near to but 
not coinciding with the ends of the imagi- 
nary axis on which it turns. 

12. The magnet by communicating its 
properties to other bodies has not its own 
power diminished. 

1 3. The magnet rarely points due north 
and south, and its deviation from that line 
is called the variation of the compass. 

14*. The variation of the compass is 
different in different parts of the worldi at 
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different periods of time, and even at dif- 
ferent hours of the day. 

15. The dip of the needle was dis- 
covered by Robert Norman : in this coun- 
try it is reckoned about 72^. 

16. Pure iron most easily receives and 
loses magnetism. 

17. Steel, or iron combined with car- 
bon, retains the magnetic properties when 
communicated to it. 
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Qm$iiom and other Exercisa o 
of Elbctricity, formed Jr 
of " Scientific Dialogue 

Conversation I. Mentioi 

stances of electrical attraction 

Is the electrical fluid generf 
and readily collected ? 

Who discovered the electric 
on what bodies was it first obsi 

When did it first excite attc 
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.Who wrote a history of this science ? 

Conversation II. What fact is sup- 

posed by persons who treat on elec- 
tricity ? 

Can substances contain more than it 
certain quantity of the electric fluid? 

Does every substance possess a certain 
quantity of the electric fluid ? . 

In what cases are sparks obtained from 
anybodies? 

For what is a glass, tube used in this 
«eienoe ? > 

What is meant by attraction and repul- 
tibn an this^^ science ? 

In what way is the electric fluid col- 
lected? 

- • Explain the distinction between electrics 
andc6nductorsJ . 

What other name is there for electrics? ' 
... fjcplain the- expcfrioient' shown ' by 

jf Iff. 1 • .■.■■■•:'.■;';• ' ' > 

! lExaniine tlie. Table^ pagq 20. 

! Conversation :IIL- ji For what is the 

electrical machine used ? 
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Eiqphia the parts as represealied i? 
Fig. 2, 

How does the oiisbioii act? 

What connects the machine with the 
surrouiidiiig bodies? • 

What is the grand reserrair ef tbedep* 
trio fluid ? 

How is the electric fluid collected firom 
the cylinder ? 

What proof is there that the cketricsl 
fluid is a very powerfid agent? 

How are electrical sparks taken fims 
the human body ? 

What prevents it fiaak numing to. the 
earth? 

What is meant by insulating a body? 

Cmmersaiiim I V.r-*-r^Wbat is tlici oun- 
position of amalgam, and fior wluift h it 
used? 

Explaui the mode in whidi ifMurlca are 
conveyed from one to another. 

How is a person said to be electrified 
who haa k$s of the fluid than his natural 
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Kent »' he deatrified Vfhm hk has 
more? 

Kkplaki &e MftrhnwiU of the pitlr^irils, 
£^* 8* 

Jior *fa«t are !#• t^^lutitort iMd ia 
some machines ? 

Cm^fermium V.^^-^^^^fixplaiA the nattire 
f^ vitreous and resinous eltetridt^avdwliy 
dw^amiocalM. 

Hmt Mte ilie bro kiihih of eleetrkit/ 
explained ? 

Gaa dbe 0MMe of the ebctrm ipark be 
traced ? 

ifc h Ae mofis Miii^l thtorjr tidrt there 
should be one or two electnc Adida ? 

A«.fiuittr he atoountad for? '.> 

Illustrate this with the pith-balls. 

Hoi^. is ths cxpdrkiieiit of the iM of 
itiilhensi eaophiitied ? . . 

How is the hair on the h^dadisffeoted by 
dcctrioity? : / 

What particidar Mnailfiahjddcii an tl&y 
trifi^ pnaon diirally fisel ? 
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What is the g^ieral rule on thii? 
subject ? 

How do you show,, that, when a body 
has received as much electricity as it can 
contain, it will be repelled by another elec- 
trified body ? 

How is the experiment of the dancing 
figures explained ? 

What will happen, if two insulated pith 
balls be brought near the electrified con- 
ductor of a machine ? 

In what case will pith balls repel each 
other. 

In what cases will there be an flittractior 
between them? 

What will be the result, if one pitb he 
be electrified with wax. and another wi 
glass? * . . 

Will the result be the same, if theJb 
be^electrified one with smooth and anot 
with rough glass ? 

Conversation VI. Explain the c 

riment of the bells^ Fig. 4^. 

What do you mean by the electric 



. E(Mr WhM is dii elisetrometfer used ? 

Look to Fig. 8i and explain Uie natairi 
of the itistnimenl. 

How b it discoverect whether the elec- 
tricity is negative or positire ? 
' When do electrified bodies repel ebch 
other? 

tTtiderwhat ctrcunMtdiiees do they at- 
tract each other ? 

• ' OoTwermti&H VII.— *^rtow is it known 
that the ends of an electrified eon* 
dtietbr possess the plUi( and minas elec- 
tricity ? 

Is it known which is po&itire and which 
negative? 

Suppose moi*e electricity than its na- 
tural share is thrown into the inside of a 
;glass tumbler, in what state will the out- 
ride be ? 

Where and how Wiis the Leyden phial 
-discovered ? 

How does M. Muschetlbroeck describe 
the electrical shoek ? 

How is it desoi^Rx^by Mn 9)iflkter ? 
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How is the Leyden phial constrii 

how are its effects explained ? — Se 

How is the equilibrium restore 

For what Is the instrument, rej: 

by Fig. 7, used ? 

How would the shock be < 
through the body? 

What do you mean by a dis< 
rod? — See Fig. 8. 

Why have discharging rods gl 
dies? 

• Would an electrified body ever d 
itself? 

Conversaiion VIII. What i 

in electricity by the word residuui 

Explain the nature and uses of i 
Urometer, Fig. 10. 

Who invented it, and for what 
is it usually applied ? 

Explain the construction of an e 
battery, Fig. 9. 

How is it charged ? 

May not the charge of a batter 
tended with dangerops e£^ts ? 
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For ^hat is the quadrant electrometer 
used? 

When do you, know that the battery is 
properly charged ? 

In what case will not a battery act) and 
how are accidents prevented ? 

What precautions are necessary in using 
the battery ? 

Conversation IX.— ^Explain the ex- 
periment of piercing through a quii^ oft 
paper? 

Why is a hole made thi:ough the 
paper? 

Will it tear or break other ncm^cohduct- 
ing substances ? 

What is the second experiment men« 
tioned ? 

How is spirit of wine inflamed ? ) 

How can glass be stained with gold 
leaf? 

Can gold leaf be melted into electric 
fluid? 

Explain, by Fig. 11, the structure and: 
uses of the universal discharger. 

n 2 
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By what dectric meant' can a piece oi 
paper be torn in pieces ? 

Can gunpowder be inflamed by the etec- 
trie fluid ? 

How is wire fhied hy eledrieiigr ? 

How is it known that tbeBuper^bandaal 
electricity of the ingide of the electric ju 
passes to the outside ? 

Can wood be rent asunder by de^ 
city? 

Explain the reason of the twelfth eqpe 
rtmentt 

Conversation X. Does the aiise o 

the electric spark depend on the opQ' 
ductor? 

What reasons are there for suppodnf 
that the electric fluid partakes of the na 
ture of fire ? 

Ill the spark difi*erent according to the 
substance from which it is taken ? 

How is an ivory ball made luminous? 

Explain the experiment of the spiral 
tube, Figs. 19 and H. 

Upon what does its brilliancy depwd ? 
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What appearances arc exhibited by a 
wet spunge attached to a conductor? 

What effect has the electric fluid on a 
drop of water ? 

What is the experiment with sealing- 
wax ? 

How is cotton wool set on fire ? 

What course does the electric fluid 
always take ? 

Explain this by Fig. 15. 

How is a holemade through aglass phial? 

How is the course of the fluid shown with 
a lifted taper ? 

Explain the difference between the po- 
sitive and negative electricity. 

Conversation XI. ^How is the thumb 

illuminated by the electrical fluid, and what 
may be seen during the experiment ? 

How is water illuminated ? 

What experiment is Fig. 16 intended to 
show? 

Explain the construction of an electro^ » 
pfaorus. Fig. 17. ' 

Wliat ia an electrophorus ? 

H 3 
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Show me tb^ oopstniction of avei 
sible electromateri and how it is nae 
eyplaiQ its uae."*-rFig* IB. 

How is electricity exhibited by ev 
tioD? 

Conversation XII. Who disc 

that electricity and lightning we 
sl^me? 

How was this ascertained ? 

In what lines does Dr. Darwin al 
this fact? 
. Can lightning be obtained by a 1 

In what way do conductors save 
ings fixmi danger ? 

How are they formed ? 

What church has been injui 
lightning? 

ExfiUiini by Fig. 19| the siruc 
the thunder-house, ' ^ 

• What do the experiments on it 1 

Give me some account of Dn W 
description of the injury done to St. 
Church. 

What do^ TboDHion say of tbu 
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Conversation XlIL'^-'^^Wheit 8(990* 
spherical phenomena does electricity ac- 
count for? 

What are falling star « ? 

Describe that mentioned by Beccaria. 

How did he ascertain it was an electrical 
appearance ? 

Are the masts of ships ever injured by 
lightning? 

What is the aurora borealis P 

How is it imitated? 

In wliat lines does Thomson refer to thin- 
phenomenon? ' ' 

What, is the Jack-oVLantern ? 

What is the cause of water-spouts? ; 

How do sailors disperse them ? 

How is the resemblance between waters, 
spouts and electricity shown ? 

Upon what principles are rain^ hail, and 
snow accounted foe? 

What intention do thunder-clouds axkfi 
swer^ wtt to what may tbejr be com- 
pared? i ij 

What are eartbquaKiM ? . * i 



188 EXEBCISES OK 

Repeat the lines by Mallet. 

Conversation XIV. Has electricity 

been applied to any important purposes ? 

In medicine, can the shock be regu- 
lated and passed through any part of the 
body? 

Explain the mode of operation. 

What are the diir^ctors ? 

Is it necessary that a person should be 
insulated to receive a shock ? 

For what disorders arcshocks and sparks 
chiefly used ? 

How is electricity applied to the eye ? 

For what disorders is it chiefly em- 
ployed ? 

Cofiversation XV. How many spe- 
cies of fish show signs of electricity, and 
what are their names ? 

How is the torpedo described ? 

How is the shock received from this 
fish ? 

Are the opposite electricities shown by 
this fish ? 

Tfo the same substc^nces conduct tlie 
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electricity of the torpedo, by which arti- 
ficial electricity is conducted ? 

Does ibifl fish give out the electrical 
spark, or exhibit the effects of ^t^raetioh 
and repulsion ? 

Does the power seem to depend on the 
will of the animal ? 

Does the gyinnotas possess similar pro- 
perties to those of the torpedo ? 

How does the gymnot^s act upon other 
fish? 

\Vhat is peculiar to this fish ? 

Mention the experiment on this sub- 
ject. 

How was the property of this fish dis- 
covered? 

Is there much known of the siluruii 
electricus ? 

Conversation XyL-"*^*-£xplaiut(ie. ex- 
periment depending on Fig* 30*^ 

* The questions to the remainder of this Conversation,^ 
as well as to the former part of it, cannot be better given 
tbao as the^ stand in the volume. 
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Some of the leading Definittons and 
Facts, explained and iUustratei iff 
Vol. Vly which it is recommended that 
the Pupils should commit to Memory. 

Electricity. 

1. Hie electric fluid is supposed to 
pervade almost all substances, and when 
undisturbed it remains in a state of equili- 
brium. 

2. That portion which every substance 
is supposed to contain is called its natural, 
share. 

3. Its properties were first observed in 
amber, by Thales, six hundred years be- 
fore the birth of Christ. 

4. They were noticed in the tourmalin 
by Theophrastus. 

5. Mr. Boyle is supposed to have been 
the first person who saw the electric light. 

6. Sir Isaac Newton first observed tlie 
electrical attractions of excited glass. 
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7. Bodies through which the electric 
fluid passes freely are called conductors. 

8. Those which oppose the passage of 
electricity are called electrics. 

9. When a body possesses more or less 
than its natural share of the electric fluid, 
it is said to be electrified or charged. In 
the former case it is said to be po&itiyely 
electrified, in the latter it is said to be ne- 
gatively electrified. 

10. Electricity is excited in the greatest 
quantities by the friction of <;onductors 
and electrics against each other. 

11. A body prevented from toudiing 
the earthy or communicating with it by 
means of glass, or other non-conducting 
substances, is said to be insulated. 

- 12. Two bodies, both positively or 
both negatively electrified, repel each 
other. 

13. If, of two bodies electrified, the one 
be electrified positively and the other ne- 
gatively, they will attract each other. 






--J ««,r to a body el 
J'"°':.'»''"«^« quantity, 

«» tke shape of a spark. 

plus and the other nai„„s, a, 
o^er .ufficiently near, the . 

-mncty rushes violently fro 

°'^r;/-»°-*heeq„i,L„ 

i7.Ifan animal be so niaci 

y\ ^"l""^ * ««rtoin effect 
electric shock. 



that side of the jar will be electrified 
minus ; but* the inside of the jar will be 
electrified plus ; sind vice versa, 

20. The electric fluid commanicated to 
glass does not spread, on account of the 
non-conducting quality of glass. 

21. Electrical, or, as they are usually 
called, Leyden jars are partly covered with 
tiii-foil and partly bare : the tin-foil acce- 
lerates the communication of the electric 
fluid, and the bare part of the jar pre* 
vents it from passing from the one side to 
the other. A jar so covered is said to be 
coated. 

22. If a communication by a conduct- 
ing substance be made between the inside 
and outside of a coated and charged jar, a 
discharge takes place. 

23. Several Leyden jars connected to- 
gether, both with respect to the insides 
and outsides, are called an electrical bat- 
tery. 

24* Electricity by means of a battery 
is capable of firing inflammable sub- 

8 



„.„ uvuies, and diwbai 
Jently : hence the use of coi 
prejerving buildings from th< 

26. When electricity enten 
« appears in the form of a stai 
issues from a point, it puts on t 
a brush. 

27. It is demonstrated, that 
and the electric fluid are the . 
stance. 

28. Lightning may be drawn 
clouds by a common kite. 

29. Thunder is the noise pro 
the motion nf i;~i,t_i_ .. . 
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31. Earthquakes, whirl winds, and wa* 
terspouts, are probably the effects of elec* 
trical agency. 

32. The electric fluid has becb applied 
with great success to many medical cases. 

33. There are several fish that exhibit 
strong electrical powers. 
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Qttesiions and other Exercises on 
Science of Galvanism, formed J 
the second Part of Vol. FIj of " 
ENTiFxc Dialogues," 

Conversation I.— -How is the fac 
plained, that porter is better tasted 
drunk from pewter than glass ? 

Can you^ive some account of th 
and progress of Galvanism ? 

'^ '^ — •'•^orJnrients on Galvani 
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What substances are those that conduct 
the Galvanic fluid ? 

How is the taste excited by Galvanism 
accounted for ? 

:* In this case what change does the metal 
updergo ? 
; What do you mean by oxidation ? 

Illustrate this in the case ofimercuryand 
lead. 

Conversation II. How can the Gal- 
vanic fluid be made visible ? 

Can -you explain the structure and use 
of the Galvanic battery ? 

How is it made to operate ? 

Explain the use of the glasses represent- 
ed by Fig. 21. 

Can the Galvanic shock be made to 
pass through several persons, and by what 

means? 

In what way are metallic wires fused by 

Galvanism? 
How is gunpowder inflamed by it ? 
Can other substances be melted ? 

sS 
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^o make a complete con 
"any conductors must ther, 

When h the Galvanic coi 
to be of the tint order? 

. ^^«t « meant by « «„ 
circle? 

Illustrate, by an «,«„. 

^Z ^"f *''" ^'«oloumtio 
"Poonbytheactofeatinat 

counted for by Galvanism? ' 
^iHch are tK« .»^^-. 



TT 



Vonn?^ - 



OALTAKIBli; IM 

What ciroainitance occuri if wires not 
oxidable are uied ? 

How are the two gases obtained 8ep*« 
ratdy ? 

What effect has hydrogen gas on the 
oxides of metals ? 

What experiment is there in proof of 
this? 

Conversation IV.— —What parts of the 
animal are most affected by the electrip 
auid? 

How are the limbs of animals afiected 
by it? 

Are conducting substances necessary for 
these experiments ? 

Tell roe the method of making an cx«* 
periment of this kind. 

How are living animals, as a frog, or 
a flounder, excited by Galvanic experi- 
ments? 

Why are amputated limbs convulsed 
during the operation ? 

Why is amalgiira soon oxidated ? 

Will Galvanism account for the pHh 
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vessels? *"* 

^iat experiment is m„^ 

. J'" ^'^ «■" ""id i. g, 

What nn^r^eL.i ^ 
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How does it afFect the animal frame ? 
To what is it likened ? 



Proper Answers to the last Eight or 
Ten Qiiestions will supersede ilw Recital 
of the general Facts on this Science. 



THE END. 
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Vol. I.— Of Med 

Containing familiar Den 
the difierent kinds of Gravi 
Laws of Motion ; of the Ce 
vity; and full Description oi 
chanical Powers. 

Vol. II. — Of Astrom 

Including familiar Descri] 
Fixed Stars and the Solar Sysi 
nations of the Figure and JM 
Earth, Moon, and other plane 

of the Causes of Day and N 
difFpr-»«* ^ 
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thods of finding the specific Gravity of all 
Bodies; familiar and accurate Descriptions 
of the Hydrometer, Diver's Bell, Pumps 
of several Kinds, Fire-Engines, and Wa^ 
ter-Press. 

Vol. IV. — Of Pneumatics. 

In this Volume, the Weight, Pressure, 
and Elasticity of the Air are demonstrated 
and illustrated by numerous Experiments; 
tlie Nature and Velocity of Sound ; the va- 
rious Sorts of Echoes, and the Vi^inds, are 
explained. The Nature and Uses of the 
Steam-Engine ; Papin's Digester; Baro- 
meter; Thermometer; Pyrometer; Hy- 
grometer ; Rain-Gauge, &c.; are explain- 
ed by Methods perfectly adapted to very 
young Persons. 

Appendix. — On Air as a Vehicle of 
Heat and Moisture. Of Rain^ Dew, Me- 
teoric Stones. ' , 

**' , 

Vol. Y.—qf Optics. 
The Subjects treated on in this Volome 
are— 7L10UT; tbeSmallne^ and Velocity qf 



» ««»«>&ia C 



aim AQ vantages of 
Reflected Light and Plain 
cave and Convex Mirrors; 
tionsi Anamorphoses, &c.; 
of the Eye; Manner of Vis. 
and their Uses; Rainbow; 
Reflecting Telescopes; M 
mera Obscura, Magic I 
Multiplying Glass. 

Magnetism. 

Magnetic Attraction an 
Methods of making Magne 
Compass. 



the Electrical Battery; Electropbonu, 
Thuniler-hoQse, &'c.; Atmospherical Elec- 
tricity j Aurora Borealb; 'Water-^outs; 
Earthquake*; Medical Electricit;; Animal 
Electricity; Summary. 

Galvanism or VoUmm, 

The Origin of GalranUm; Galvanic 
light and Shocks; Galvanic Conductor!, 
Circles, Tablet, &c.; Miicdlaneoua Expe* 
rimeato; Appradix to the CoDvenadon 
on Vokaiam ; Glomry and Index. 



Twmtyfimr heau^id Copptr-pleie En- 
grgvings, by Lowry and others, accomptatg 
these Volumes. 
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•ccoant of tbe Ute.t DiscoTeries; ii 

struction and Entertainment of ] 

which the First Principles of that 

explained; with Question, and otb 

Eiaminatioii of Pupils. A Ncir 

«*»«cted tecordtog to the latest fan 

Science. !■« Tola, price 9s. half-bo 

«. DIALOGUES ON THE Ml 

tended fqrthc Instruction and Entert 

Penons desirous of InvestigaUng th 

winuter parts of the Creation. Wi 

2 vols. 12mo. price 7,. half-bound. 

a. LEITER8 ON NATURAL 
JMENTAL PHILOSOPHY. HJustn 
The Seccmd Edition, with reiy consid< 
and Additions. Wmo. boards, 9*. 



B]i Mrt. BarbauUand Dr> Ailnn. 

1. EVENINGS AT HOME ; or, The Jurenile 
Badget Opened. Thirteenth Edition, with additions, by 
the Anthon, and corrected throughout by Arthur AJkini 
Esq. 6 Tob. bal£>bound, lOi. 6d, 

a. LESSONS FOR CHILDREN; from Two to Four 
Years of Age. In Four Partf, pfioe 9d, eacbi or Si. 6d* 
bound together. 

d. HYKNS IN PROSE, for ChUdren. Twenty* 
third Edition, enlarged and moeh improved, price U* 6d» 

4. ARTS OF LIF£:~1. Of Ptoviding Food ; 9. Of 
Ptovidmg Ooibbigy S. Of Providing Shelter:— de^ 
scribed in a Series of Letten, fbrtbe Instructioii of Young 
Fersoni* Third Edition, half-bound, price ft, 6d. 

5. THE FEliALE SPEAKER ; or, Misoellaneons 
I^eces in Pkose and Verse :. selected froBi the best 
Writers, and adapted to the Use of Young Woomb* 
Second Edition, ISmo. price Ss. bound. 

6. NATURAL HISTbRY OP THE' YEAR, bebg 
an Enlargement of the Calendar of 'Nature. By Mr. 
Arthur Afkin* Fourth 6cttdon,iSnio.tKid!(^^dd. boards. 

7. JUVENILE CORRESPONDENCE i or Letter^ 
designed as Exanyles of the Epistolai^ Style, for 
Children of both Sexes^ By Miss Ai>^u>f Second Edi- 
tion, 19mo. half-bound, fU,6d, ■ -, 

8. THE WOODLAlfD COMPANION; or Bnet 
Description of British Trees : • with sone-accoont o# their 
Uses. Third Edition, with twen^*eightPUteSy price 9i* 
haU^bomid. t % 



Correct Liit tf Mr. and Mitt XJ^ftmrtKt 

Workr, 

ILATI0NA;L primer, by Mr. EdgeworCh. 
EARLY LESSONS FOR CHILDREN, in 4 toIs. 
PARENTS ASSISTANT; or, Stories for ChildM» 

6 voli. baK-bound. 
POETRY EXPLAINED FOR THE USEOF YOUNG 

PEOPLE, by Mr. Edgeworth, 18mo. hsl^boimd. 
READINGS IN POETRY, by Mr. EdgewcMh. 
ESSAYS ON PRACTICAL EDUCATION^ by Mr. 

«iid Mif 8 Edgewortb, 2 Tols. 
PROFESSIONAL EDUCATION, b^ M^ Edgewortht 
LETTERS FOR LITERARY T«APIF,S. 
CASTLE RACKRENT. an Hiberoian Tale. 
ESSAY ON IRISH BULLS, by Mr. and Miss Edge* 

worai. 
MORAL TALES, S vbls. 
BELINDA, 5 toIs. 
LEONORA, 2 vols. 
THE MODERN GRISELDA* 
POPULAR TALES, 3^ vols. 
TALES OF fashionable; I^IFE^ 6 tola, 
PATRONAGE, 4 vols. 
COMIC DRAMAS, If mo. ' 

HARRINGTON and ORMOND, Tales, 3 vols. ISmo. 
ROSAMOND, J vols. ; befiig a Sequel to Rosamond, 

in the Early Lessons. Half-bound. 
JMNK, Sirolg.; being a SequI to tmk iathe £«ly 



Worki of iMrucMh I^omuriiant ^ 

USEFUL KNOWLKDOB ; di, a FamilUr Accoont 
of the Taiiouft ProductioBs of Nature, MiBeial, VegiB* 
tabic, and Animal, which are dueflj employed lof dm 
Use of Man. IlliBtrated with nninerons Figures, and 
intended as a Work both of iBstmctloa and Reference* 
The Third Editkm, with couidcfabto Alteratioiift and 
Additions, and a new set of 16 Plates. In 9 toIs. 12mo. 
Price 11. i«. By the Rev. William Bindley, AM. 
Author of ** Animal Biography «" 

CHARACTER ESSENTIAL TO SUCCESS IS 
LIFE; addressed to those who are approaching Man* 
hood* In foolscap. Syo. The Second Edition. FricQ 5«« 
boards. By Isaac Taylor* of Ongar« 

** This wfslkat Wwk aaqr he ewiidcrad as a Third V«his% 
Ooaflh it dNa BBl asBSM «lMt fanm aad thMifh K k Ml Moi»< 
lary that th« two former shaald he nad ia Md« tm ■iiiliiitirt 
it. The fint Is • Qeif^^iiltWalton iceornnMBdad** the soeoo^ is 
* Adfioe ta the Teen*.* We caoaot rend« to ovc xeadcn a 
greater service tluw by reconnMBding to tbein, io the vaott 
earnest manner, tbese three ?6lameB, the hut of which does not 
jield, fa pdttt of exeeltenee^ to eMber of IIk ftifer. .— Bgptiit 



SELF-CULTIVATION RECOMMENDED ; or^ 
HinU to a Yoatfa leaving School. Fourth EdiUon. 
Price 5s. boards. By the same Aqthor. 

ADVICE TO THE TEENS ; or. Practical Helps 
towards the Formation of one's own Character. Tliird 
Edition. Price 5s. boards. By the same Author. 

ESSAYS ON ANCIENT HISTORY ; particularly 
the Jewish, Asayiiaay Penian. Giecian, and Roiiuui«i 
with Eiami^alioBi, ioa the.Uae of Yowg Pciioiii, 9y 
J. Holland, A New Edition, Ifmo. 6f. ba«iid« 



rnce 71. I5y xi^^^ 
Greek in the Uniyenity of St Andrew ■• 
** To jomng penoM who are jwt mflf npen the 

ylMrifl, Md t0 iCBdIOM BMB wko MB da rf W Of NfftU 

tMrowBiidMCiy, tte acddortal deOeeto of u Inpcifcit 
tloa, » MOW iMftd ■MlilBBt, iPBtyakiCaMNtwellbefteB 

SKETCHES OF THE DOMESTIC BCANl 
AND INSTITUTIONS OF THE ROMANS. 
Price 7<. 

** ne wsfk Mbie m !■ u ImproTemnt apoa preeedtaj 
nuto of tke Uad, and fai oar optotai a veiy l a eeaw N1 1 
liawoikprafiMMdty lateaded for Mhooli and ymag pi oi 
eoaneweave tolookforiiKMfliMKfkjMNTib aailtiiaf 
aiifled to tko p«rpoM.*%--Geiil'« Jf«r. 

OSTELL'S NEW GENERAL ATLAS ; co* 

disdnct Maps of all the principal States and K' 

tbroug^ut the World ; including Maps of Can 

Judea, Ancient Greece, and the Roman Em' 

royal 4to. Price only 18i. outlined, or 21s. full 

both handsomely half-boand ; a New Edition 

entirely New Series of Plates engrared upon a 

— «M«d firom the best Authorities. 



Works cf Instruction, InfomuUknig <^. 

THE LIITLE HISTORIANS ; a ne^ Cbromcle of 
the Affairs of England, in Church and State, by Lewis 
and Paul. With Explanatory Remarks, and additional 
Information upon various subjects connected with the 
Progress of Civiliiation ; also some Account of Anti« 
quities. By Jefferys Taylor, Author of " .£sop in 
Rhyme," &c. In three small volumes, with Frontbpieces. 
Price 9s. half-bound. 

ENGLISH SYNONYMES EXPLAINED, in Alpha- 
betical Order ; with Copious Illustrations and Eiamples 
drawn from the best Writers. By George Crabb, AM. 
Author of the Universal Technological Dictionary. The 
Third Edition, thoroughly revised and corrected. In a 
large volume, 8vo. Price 11. Is, 

** The praent work fbroM a valaaMa addiCJoa to the pMtolok 
^ieal treattaet we powe w . M r. Crablr has broaght to the tstk 
which he nodertook a MMind jndgmeat, aad an extent and aec«* 
ncy of invtttigatioa, which have foae far to ivpplj the ebasia* 
which reoMioed latUs hnuiehof oar Utcnlaw.**— Jtriflc* CrUia, 
Oct. 1S«8.** 

THE BIBLE ATLAS; or. Sacred Geography 

Deimeated, io a Complete Series of Scriptural Maps, 

drawn from the latest and best authorities, and engraved 

by Richard Palmer. Dedicated by permbsion to His 

Grace the Archbishop of York. Engraved on S6 smaH 

4to. Plates. Price Idf. coloured, or 195. plain, neady 

half-bound. 

r 
Then Maps an all aewlj aewtiacted after a careftil and crl- 

tieal exaoOaalioB of the reeeat diieoveriei of Bachhardt, Richard- 

loin, HnuMher, Weill, Ac ; aad nfrrciiGes to then are facttlut' 

bj a copious caasalthig hudcx. 




Works of IfiHr2i€ti6k;yl\^^Shhatum, i^. 

POEMS FOR YOUVtA BY A VAfaUU^ CItlCLE. 

FooUcap8vo. Price SfM -. '>^' 

P0EM»3k)R YOUtH, BY A FAMILY CStUCLE. 
Vol.IL Price Sf.6<f. 

** Many of owr readen, veooM:l«de» will neoUt&t the ftrtt v#' 
lime of tbese Foeou ; wid it It now very feaerallx Imown, tiiat 
the autlion of thii pleasing little collection gt dnawtic poetry 
are to be foand in tbe family of the learned and excellent historian 
of Lorenzo De Medici. They breathe, as we mt^t expect, an 
mmiable spirit of Undaen and be«ew>lenc8, and aw evldmitiy the 
prodactioa of pave tade and caltivaled intelleet.'*— lfoi». Rer, 

** We feel a pleasu^ ia directing Uw attention of the lover* of 
Poetry to the second part of Poewu^r F»k(A, i^^ a Famii^ 
Circle, Tbe reception given by tbe Public to the fint part of 
this work was Tcry flattering; and ltd readers wftt not, we think, 
find any dimlontlon of Intereat In the conthraatlon now offered to 
$k^ notice. A eoniiderabie portion of tftii deUghtfal voiame is 
waoofM with a pastoral matqae^ ItkMad* Awiryllii; *andthe 
wialadur coosifts of smaller pieeei of Paatiy. 

•* We beUwre it is generally naderstood, that thbMtle «o1|um 
ii the joint pradacAlon of saftra iniBrtbew «f Mr. Roaooansfiunily.** 
^^Mon, Mag, 

POJvMS, by one of Oie Authors, of » Poeou for 
.Youth, by a Family Ciode." Bfecood Edkioa, foolscap 
firo» Price Ss, 6d, 

POEMS BY BERNARD BARTON, Tkuid £d»- 

tkm, with Acldidsiu« fooiacap 8ro. Price fa. 

** Modera day* h^e fumidied no haiyniev laalpncf tl.'|lip .alli- 
ance of Poetry with sound llelfgion. Mr. Barton, withont awak- 
ening the passiona, ha* found tlS mean* of touching the affec- 
fiooa: the tefur which he prodacea, is chaste as the dew of 
f^rea; tbe sympathy which he stirs, is such as angels may ftvl; 

'o/ which he imparts ia suc\\ m ihe faxW xdk) ^«x« ^VlVUs 
^•"•ter the aon with hte moibti,**— BrUlsh Bee. "&<>; Vi, 
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